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INTRODUCTORY 

This initial number of the Annals of the Entomological Society 
of America marks the beginning of an enterprise which it is hoped 
may becnnie <if the greatest value to entomological science in 
America. Coming as ii does a>. a resjMmsc to the demand evi- 
denced bv a nu-mbership of marlv ^oo rt-ached within a vear from 
the organization of the soeitiy. there is every reason to predict 
for it li iisrfiil M:-\iei' t<« (.•nl^'Tnojotrical stu<k'nts. 

Tii'- >^ •":•«. ••: ill'.- A!.:::il< will bi- as broad as the intvtvsls c>f 
tlu" S'-i.irty v.liith it :■•■;•-•■-'. i *- * ;:l i* iiuix r;'»l br'»ut <»f place to 
t'::::»]::;--:':r t:.-.- ]io:::t t:i:;: pa;';-^ drali:.;: \\:\h m« »:*} .lioj. )gic, 
!:;•::.>* "i M.-i bi- 'Ifui*-* !•;■• 'b!i.'::> a^ \\i 1: asia\«'ii«nnv in its broadest 
sfr.>c- will bf i>iK\-iaHy wi.-Ki .nu-. 

Entomology at tlK' p:vs<.nt tinu- is I'.d intimalfly bk-nded 
with other branches (»f science to permit of any narrow limi- 
tation for its activities. This Journal can. it is brlif\etl. best 
serve the Sc^ciety an<l the science of Entonn>logy at large by fur- 
nishing a nu'dium of jaiblieation t«> the varie<l lint-s of research 

concerning insect life and all that i>ertains thereto. It can serve 
the {progress of biological science in general by stimulating re- 
search and discussion concerning those phases <.»f insc*ct life which 
hear ui)on the deeper problems of life as a whole. The wealth 
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of thi^[iKaterial is too familiar to most entomologists to need 

• •• 

n>entiJM but it is only too evident that the opportunity afforded 

^.he^.been too little appreciated by biologists. With a large and 

•••.'•«rithusiastic body of working entomologists for its support, an un- 
••••• 

\\»/ limited field for original work in the branch of science it repre- 

*• • 

sents, and with a growing appreciation of the value of science in 

general culture, we may predict for the Annals an unlimited 
growth. 

For the sake of a permanent record this number includes the 
minutes of the meetings already held, copy of the constitution and 
a list of members. Hereafter these matters doubtless can be 
condensed into much smaller space and the pages devoted almost 
entirely to the scientific proceedings of the Society and to original 
papers. 
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PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF 

AMERICA. 



Minutes of the New York Meeting of December 28, 1906. 
American Museum of Natural History, New York. 



The annual address arranged for by the provisional officers 
was delivered by Prof. Wm. Morton Wheeler, of the American 
Museum of Natural History, New York, on Polymorphism in 
Anis, and was illustrated by an extensive and very beautiful 
series of lantern slides. [A quite full abstract of this address is 
published in this number of the Annals.] 

The business meeting was called to order by Prof. J. H. 
Comstock, Chairman of the Committee on Organization, and 
an order of business was adopted. 

Prof. Comstock was elected Chairman, and E. S. G. Titus, 
Secretar\'. of the Meeting. 

The Chairman announced that 216 persons had signified their 
intention of becoming members of the Society. On motion of 
Dr. L. O. Howard the Secretary- cast the ballot making these 
persons members of the society. 

The Chairman announced that the Committee on Organization 
were ready to present the constitution for consideration of the 
members. It was voted to adopt the constitution section by 
section, as read. Mr. Needham was appointed temporary secre- 
tary. Mr. Titus then read the constitution. 

Articles I and II adopted as read. Article III, Dr. Skinner 
proposed an amendment making a third class of members: hon- 
orary fellows. 

On motion of Prof. H. E. Summers, final consideration of this 
article was deferred until after passing upon the remainder of the 
constitution and by-laws. 

Articles IV, V, VI, VII and by-laws were adopted with the 
amendments read by the Secretary-. 
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Consideration of Article III being resumed. Dr. Skinner pro- 
K:)sed the following amendments to sections i and 3. Section i 
o read *' three classes— members, fellows, and honorary fello^ws. " 
>ec. .^ to read "fellows or b3norar\' fellows of the society. '* 
A nK^tion was carried to reconsider Article V. 
Dr. Howard then presented an amendment as follows: **Sec. 
4. Election of Himorary Fellows: All nominations for Honor- 
ar\* Follows shall bo made in the manner prescribed for the nomi- 
nations of FolUnvs, the nominations being presented to the Execu- 
tive Committoo, who shall mail the ballots to the Fellows. Elec- 
tions shall Iv by a mail ballot of the Fellows of the Society, a 
two-thirds vote of all the Fellows being required for election." 
Aiticlo V adopted as amended. 
Tho amendment was then adopted. 

Tho constitution and by-laws, as a whole, were then unani- 
mously adoptotl. 

Tho s«.vioty then proceeded to the election of officers. 
Tho fi allowing officers were elected: President, J. H. Com- 
stivk: First Vice President, James Fletcher, Second Vice President, 
llonry Skinnor; Secretary -Treasurer, J. Chester Bradley; the Sec- 
iota ry by vote of tho Society casting the ballots for each of them. 
Tlio following names wore nominated for additional members 
of Iho l^xooutivo Committoo: \Vm. M. Wheeler, F. M. Webster, 
llKis. W. Johnson. J. G. Noedham, H. G. Dyar, G. P. Gillette, 
1. n. Smilii, C. T. S. Bothuno and Herbert Osborn. 

Tho balU^t resulted in tho election of Messrs. Wheeler, Smith, 
Hrthinio, l^sborn, Webster, and Johnson. 
Tho Society then adjourned. 

E. G. S. Titus, Secretary, 



Minutes of the Boston Meeting. 
Tho sc^cond meeting of the Entomological Society of America 
was \\v\i\ in the rooms of the Boston Society of Natural History 
«Mi \\\r evening of August 22, 1907. The following members 
wiMi' in attendance: 

Prof. John Barlow, Kingston, R. I. 
kiv. Prof. C. J. S. Bcthune. Guelph, Ont. 
Mr. William BeutcnmuUer, New York City. 
Mr. (\ V. Hlackbum, Stoneham, Mass. 
Mr. J. Chester Bradley, Berkeley, Cal. 
Mr. A. V. Hur^'ess, Boston, Mass. 
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In the absence of the President and First Vice President, the 
Second Vice President, Dr. Henry Skinner, presided. He opened 
the meeting with words of welcome to the foreign and other guests 
who were present, many as delegates to the Seventh International 
Convji*ess of Zoology. Like all new movements this Society had 
opwsition in the inception and there were those w-ho did not see 
givunds for utility in its existence. Only by trying it can we 
fairlv tell the results. If there were not a demand for such an 
organization, persons would not be so quick to join, for we already 
have over 400 members. In the opinion of the speaker, there are 
a few essential things which such a society should do; for one, 
to keep amateurs in touch with a central body. Now this very 
object would be thw^arted were the Society to consist, as some 
have advocated, of delegates from local Societies, because by far 
the majority of entomologists are not in territor\^ covered by any 
local society and would be unrepresented. In fact the societies 
are so few^ and gathered into such small territory as to be by no 
means representative. Another great object of such a society 
is to build up and foster local societies in unoccupied territory. 
Ever>'one is familiar with the growth of entomology in the present 
day. Many of us know the stniggles of the older entomologists, 
and the discredit formerly cast upon their study. As an example 
of the present day ever-growing interest, the "News" might be 
mentioned, to refer to a personal subject, which every year has 
had to be printed in increasing numbers, and already the edition 
for 1907 is exhausted. The Society was only a natural incident 
to this increasing growth of entomology, and the speaker is a 
firm believer in its utility and wishes it a long life and great 

prosperity. 

The SecMvtary then annoimced that the following persons had 

been duly cUK-tt'd Honorary Fellows of the Entomological Society 

of America : 

ICzra Townsend Cresson, Samuel Hubbard Scudder, 
Philip Kt't'se Uhler, Henry Ulke, 

William llcnry ICdwards, Henry Christopher McCook, 

William Harris Ashmead. 
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The Secretary further announced that the following sixteen 
persons had been duly elected to Fellowship in the Entomological 
Society of America. 

John Merton Aldrich, Andrew Delmar Hopkins, 

William Beutenmuller, Leland Ossian Howard, 

Philip Powell Calvert. Vernon Lyman Kellogg. 

Daniel William Coquillet, William Saunders, 

Harrison Gray Dyar, Eugene Amandus Schwartz. 

Charles Henry Femald, James George Xeedham, 

Stephen Alfred Forbes, Henr\' H. Lyman, 

Samuel Henshaw, James H. Emerton. 

Prof. Osborn stated that it was the sense of the Executive 
Committee by its Committee on Publication that no attempt 
should be made at the publication of a journal that would occupy 
the field of any existing serial, and that it does not appear feasible 
to adopt any of the existing journals as the organ of the Society. 
It seemed to be the sense of the Committee that a dignified publi- 
cation might be undertaken in the nature of a series of Annals or 
Memoirs, but that this should not be done until there was no 
question as to the permanency of the form in which it be started. 

On invitation of the President, Dr. Horvath, Dr. Heymons 
and Prof. Severin, and later on the invitation of Dr. Holland, Prof. 
Kusnezov, responded each in turn with a brief address of greet- 
ing to the Society. 

The Chair remarked that this was sacred entomologic ground, 
hallowed by the work of Drs. Harris and Scudder. Dr. Scudder's 
ver>' old friend, Dr. J. G. Holland had been asked to bear him 
the greetings of the Society, and they now awaited with interest 
his response from Dr. Holland. 

**No more grateful task Mr. President," said Dr. Holland. 
** could ha\'e been imposed upon me than to carr>' to Dr. Scudder 
the salutations of the Entomologcial Society of America. This 
afternoon I made my way to Cambridge, afraid that I might not 
be permitted to see him, because of the tidings that reached me 
of his greatly failing health, standing almost as he was within the 
eternal shadows. What was my satisfaction to be met at the 
door by his sister, who said he would be ver>' glad indeed to see 
me. There I found him perfectly helpless in body but perfectly 
clear in mind. When I told him that I carried to him not only 
my own greetings, but those of the delegates to the Zoological 
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Congress and the Entomological Society of America, he replied, 
*This is delicious.' He asked me to thank the Society from the 
fullness of his heart for having remembered an old man, now al- 
most a shadow of his former self/' 

Dr. Bethune expressed the thanks of the Society to their 
entertainers in Boston and especially the Cambridge Entomologi- 
cal Club. 

Dr. Smith offered a resolution which was heartily concurred 
in, that the thanks of this Society be expressed to Mr. Kirkland 
for the wonderful opportunity offered them for observing the 
experiments being carried on against the g>'psy and brown tail 
moths, etc., at Saugus. 

There being no further business the reading of papers was 
entered upon. 

Papers were read as follows: 

Dr. J. B. Smith, **Some Unrecognized Sexual Characters of 
Noctuidae, '' illustrated by lantern slides. The males of many 
Noctuids have characteristic tufts and hair pencils on the legs, 
and these reach their extreme development in the Deltoid series. 
Many other Noctuidae have hair pencils, brushes and scale tufts 
concealed in abdominal cavities, and of these little or nothing has 
been known heretofore. A few of the principal forms were 
shown on the slides. [Published Trans. Am. Ent. Soc] 

J. Chester Bradley, *'A Case of Gregarious Sleeping Habits 
among Aculeate Hymenoptera. " In the San Joaquin Valley 
this Summer, wasps had been noticed sleeping in bunches. Eight 
species were represented in considerable numbers, each species 
always grouped separately. 

F. M. Webster, ** Parasitism of Toxoptera.'* Illustrated by- 
drawings to show the various positions assumed by the larva of 
Lysiphlebus in parasitizing Toxoptera, and causing the latter to 
assume the characteristic rotund form of parasitized individuals. 

Discussion by Drs. Smith and Horvath. 

J. Chester Bradley, "The Evolution of the Wings of Evanii- 
dae." Illustrated by charts. The wings of Evaniidae portray in 
a remarkable manner the progress of evolution. From a relative- 
ly complex venation we find gradual steps through various de- 
grees of atrophy resulting finally in the almost complete loss of 
venation. The group probably biphylletic. 

Discussion by Dr. Holland and Prof. Kellogg. 
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W. L. Devereaux, ** Slight Climate and Cicindela Faunal 
Change and extinction." In the absence of the author read by 
title only. 

C.Abbott Davis, "Modern Methods of Mounting Insects." 
In the absence of the author read bv title. 

The meeting then adjourned to a smoker at which the Society 
and its visitors were the guests of the Cambridge Entomological 
Club, and had a most enjoyable time. 

J. Chester Bradley, Secretary-Treasurer. 



Minutes of the Third Meeting. 

The third meeting of the Entomological Society of America 
was held in the Zoological Building of the University of Chicago, 
December 30-31, 1907, in affiliation with the American Associa- 
tion for the Advancement of Science and allied societies. 

The meeting was called to order by the First Vice President, 
Dr. Fletcher, at ten o'clock on Monday, December 30, 1907, and 
immediately adjourned until after the conclusion of the general 
session of the American Association for the Advancement of 
Science. 

At eleven o'clock the meeting was again called to order, Dr. 
Fletcher in the chair. 

Among those present during the sessions were : C. C. Adams, 
W. Barnes, C. E. Bartholomew, J. \V. Folsom, G. M. Bentley, 
C. Betten, F. C. Bishop, D. Bodine, J. C. Bradley, W. E. Britton, 
C. T. Brues, L. Bruner. A. F. Burgess, H. E. Burke, J. H. Cook, 
M. T. Cook, C. R. Crosby, J. J. Davis, J. H. Emerton, E. P. Felt, 
H. T. Fernald, J. Fletcher, S. A. Forbes, \V. J. Gerhard, J. E. 
Guthrie, J. L. Hancock, C. A. Hart, T. J. Headlee, W. E. Hinds, 
J. D. Hood, L. O. Howard, W. D. Hunter, F. Johnson, A. Kwiat, 
F. E. Lutz, H. H. Lyman, W. S. Marshall, D. Moulton, W. A. 
Nason, J. G. Xeedham, H. Osbom, E. M. Patch, J. L. Phillips, 
A. L. Quaintance, W. A. Riley, A. G. Ruggles, E. D. Sanderson, 
F. Sherman, Jr., J. B. Smith, R. I. Smith, H. E. Summers, T. B. 
Symons, W. L. Tower, R. A. Vicker>'. L- B. Walton, F. L. Wash- 
bum, H. E. Weed, H. F. Wickham, C. F. C. Riley, S. W. Williston; 
James Zetek, B. H. Guilbeau, J. F. Abbott, G. E. Sanders, G. D. 
Shafer, A. G. Hammar, A. B. Wolcott, E. L. Worsham, W. Newell, 
J. C. Hambleton, George G. Ainslie, G. P. Weld, J. E. Guthrie, 
and others. 
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The meeting proceeded directly to the reading and discussion 
of papers. 

Notes on the Geographical Affinities of the Coleoptera of the 
Isle Royale, Lake Superior. (An outline of the relations of the 
Isle Royale beetle fauna to that of northern North America. 
General remarks on the major faunal centers based on beetles.) 
C. C. Adams. 

Dr. Smith asked if there was not a large Carabid element 
present as Mr. Schwarz had found a very large proportion 
of these and of Staphylinidae along the shores of Lake Michigan, 
and from the way Mr. Adams said the fauna had been derived one 
would expect the same on the Isle Royale. Mr. Adams said that 
that was the case. Dr. Fletcher asked if Mr. Adams had applied 
names to his areas. Mr. Adams had not, but he did not accept 
the zonal divisions of Merriam, since they did not hold for beetles. 

Some Problems in Nomenclature. (A brief discussion of the 
v^alidity of names, particularly those bestowed on Insect galls 
and larvae). Dr. E. P. Felt. 

Prof. Hart asked what should be done wuth galls from which 
the adult insects were unknown. Dr. Felt would give them ten- 
tative names. Dr. Needham said that names of galls were of a 
different sort from those bestowed upon plants and animals and 
should not enter our zoological systems. Mr. Bradley added that 
English names, if used for galls, would avoid the confusion that 
the introduction of Latin names causes. He objected to even the 
tentative use of binomials. 

Stereoscopic Photography applied to Entomological Subjects, 
Prof. F. L. Washburn. 

Discussion by Messrs. Hinds and Summers. Mr. Bradley 
mentioned a ver>' simple device which Mr. Crosby and he had 
used in obtaining good stereoscopic effects in photographing 
insects. It consisted of an ordinaiy camera having a brass 
diaphragm that could be reversed, and the aperture made eccen- 
tric. One exposure was made with the aperture on one side, 
and another with the aperture on the opposite side, the result 
giving an excellent stereoscopic effect. 

Life history and habits of the Dimorph of Chaitophorus negun- 
dinis. Thos, (Previous knowledge of the dimorph. Compari- 
son with a similar dimorph in Europe. Life history; appearance 
in summer. Part played in the survival of the species, etc.) J. 
J. Davis. 
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Discussion by Dr. Headlee and Dr. Fletcher. 

Is Mutation a factor in the production of Vestigial Wings among 
Insects? (A summary of some ohserxations among insects be- 
longing to various groups, where the evolution of wingless or 
subapterous species can be traced within a group). C. T. Brues. 
(To be published in Jour. X. Y. Ent. Soc.) 

Mr. Hinds asked if Mr. Brues had paid attention to the winged 
condition in Thysanoptera. There one finds dimorphism due to 
season. There is no relation between the short winged and entire- 
ly apterous forms, but the same species will show short and long 
winged individuals. The paper was further discussed by Messrs. 
Smith, Bruner and Cook. 

The meeting then adjourned until i :30. 

The afternoon session was opened by the reading of a paper 
by Dr. W. A. Riley, entitled. External Wing Buds in the Larva of 
Holomctabolous Insects. (A brief discussion of the general subject 
and recorded insects, and a report of an unrecorded instance.) 
(Published Entomological News, March, 1908.) 

Dr. Xeedham said that he had never found any trace of exter- 
nal wings in the Larva of Diptera of Xeuroptera that he had 
examined. 

Xotes on the Xervous System of the Cordyalis larva. A. G. 
Hammar. 

Dr. Riley remarked that such work showed the need for care- 
ful studies of the nervous system of insects. He suggested that 
by tracing out the proper nerve Mr. Hammar might be able to 
locate the salivary- gland, which no one had yet succeeded in 
doing. Dr. Smith asked Mr. Hammar for his technique. Fresh 
material was used hardened in Gilson's fluid and stained in picric 
acid. The incision is made on the dorsal side, and the dissection 
made under water, the larv-a being pinned to cork. 

In the absence of the author, a paper by Dr. A. Petrunkevitch 
entitled, "'The Sense of Sight in Spiders, " was read by title only. 
(To be published in Journal Exp. Zool.) 

Dr. Riley moved that nominations for President and First 
and Second Vice President, Secretary -Treasurer and the six nddi- 
tional members of the Executive Committee be by ballot, to be 
signed and handed in to the Secretary before 11 a. m., Tuesday, 
and that from the names so placed in nomination, the four leading 
each list be finally balloted upon, except that in the case of the 
Executive Committee, the first twelve be considered. 
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Seconded and after discussion carried. 

The meeting then adjourned until after the conclusion of the 
address by Vice President Conklin before Section F., of the Amer- 
ican Association for the Advancement of Science. 

Upon reconvening, Mr. C. R. Crosby read a paper entitled, 
''Notes on a Chalcid infesting an Apple-seed^ 

Prof. Bruner said that the species certainly was of much im- 
portance from a horticultural standpoint. Dr. Smith said he 
thought they might have been imported. Mr. Crosby said he 
had found them generally distributed over the state of New York. 
Dr. Howard felt certain that they had been imported. The dis- 
covery that Syntomaspis is phytophagous is one/* he said, **of 
very great interest.'' Some time ago Mr. Banks had called the 
speaker's attention to the work of Motschulsky referred to by Mr. 
Crosby, and later on visiting Crimea he had seen Motschulsky- 's 
specimens. An assistant in the U. S. Bureau of Entomology has 
ff)und what are probably the larvae of this species in the se^s of 
an imported Russian haw. Dr. Fletcher said that in the past 
many apple seeds had been imported from Russia, and that he 
thought the insects might ha\'e entered in that way. 

Dr. J. G. Needham read a paper entitled, ''The New Biologi- 
cal Field Station at Cornell Universiiy.'' 

"The mouth parts and phylogcny of the Siricoidea.'' J. Ches- 
ter Bradley. Discussion by Dr. Smith and Dr. Riley. 
± c, "Is Vespa borcalis an Inquilinc?^ (An account of finding 

J * , *. males and females of Vespa borealis^living tOi;ether apparently 

1^* ^^on friendly terms.) Dr. James Fletcher. 
iy<f.h<- Discussion bv Mr. Brues and Dr. Smith. Dr. Femald said 

' that no worker of borealis had been described, and that two Euro- 

pean species of Vespa were known to have a similar habit. 

"On certain Structural Characters of the genus Caiocala.'' W. 
Beutexmuller. Read by title. 

"The Entomological Society of America and its work.'' H. H. 
Lyman. 

* * The Habits of the Crane-fly Dicranomyia defnncta O. S. '* Dr. 
I. G. Needham. 

"The Life history of a Bcc fly, Spogostyluni a^tale. Say." 
(The larvae parasitic on the larvae of a tiger beetle, Cicindela scu- 
tellaris. Say. Eggs laid in July or August; lar\-ae on the last 
larval stage of the host in Spring; when host makes its pupal cell 
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and the internal parts become semi-fluid, the parasite moults 
and grows very rapidly completely destroying the host, (July). 
The pupa digs toward the surface by WTiggling movements of the 
body, and the adult emerges when the surface is reached). V. E. 
Shelford. Read by title. 

''Circtimfili in the CecidomyiidcB,'' (A discussion of the mor- 
phology and taxonomic value of these organs). Dr. E. P. Felt. 

Dr. Riley thought that Dr. Felt's second explanation was 
correct, — that the circumfili are modified hairs. 

''Ancestral Ephemeridcs from the American Permian forma- 
tion. '* (A group of true Ephemeridae obtained from the Permian 
of Kansas. The earliest known true Ephemerids, and with the 
exception of a few Russian specimens, all that are known from 
the Permian. They present a distinct early stage in the evolu- 
tion of the Ephemerid line). Dr. E. H. Sellards. Title only. 

Mr. Kwiat described the collecting grounds around Chicago. 

Mr. J. H. Cook read a paper on the habits of the larvae of 
Lycaena. 

The meeting then adjourned until 1 1 o'clock on the following 
day. 

At eight p. M. the annual address before the Society was given 
in the botanical lecture room of the University by Prof. Herbert 
Osborn, entitled, **The Habits of Insects as a Factor in Classifi- 
cation." 

Afterwards the Society and their guests were entertained by 
the Entomological Section of the Chicago Academy of Science 
at a ver\' enjoyable smoker. 
Business Meeting. 

On Tuesday, Dec. 31, at 11 a. m.. the annual business meeting 
was held. Dr. Fletcher in the chair. 

The Secretar\' read the minutes of the last annual meeting, 
also of the special meeting held in Boston in August. These were 
adopted as read. 

The Secretar>' read a report from the Executive Committee 
embracing statement of accounts, the election of members and 
Fellows at the last meeting of the Committee, and a series of reso- 
lutions on publication adopted by the Committee from the report 
of their committee on publication. 

These items were as follows: 
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Financial StAtement, December 31, 1907. 

EXPENDITURES. 

Stamps $ o4 . 77 



Commit t ee on Orira nizni ion . . -*:> . OS 

Telejrram -7 

Rubber stamp, etc 4. 15 

Printing 1:28. Co 

Clerks . IS. 30 

Stat ionery .3 . 7ij 

Expressage 3 . 7o 



RECEIPTS. 

Fees :«: r 19<)7 

Fees tor linjS 

Fees due upon election, 
MiscelLtneC'US , 



..$382.90 
7.00 
5.00 
6.15 



TiUiil 



Total 



.SJ70.n7 
rJ'J.oS 

S4Oi>.0o 



LIABILITIES. 

Fees for 1908 of 7 members.. S 7.lM> 
Fees due upon elect i^?n ot 5 

persims o.OO 

Total liabilities $ V2.(h^ 



Total $400 . 05 

ASSETS (cash.) 

Refund on expressage $ 3 . 00 

Dues for 1 907 of 39 members. 39 . 00 
Balance from one member. . . 10 



Total assets 42 . 10 

Liabilities 12 . 00 



Balance $ 30 . 10 

Cash on hand 129.38 



Total Resources $159.48 

Accounts examined and found correct. 
[Signed.] H. Osborn, 

J. B. Smith. 

ELECTION OF THE FOLLOWING TO MEMBERSHIP. 

G. E. Sanders. Urbana, 111.; G. D. Shafer, Ithaca, N. Y.; J. A. 
Nelson, Ithaca, X. Y.; A. G. Hammar, Ithaca, N. Y.; Wm. Hi 
Blatchley, Indianapolis, Ind.; A. B. Wolcott, Chicago, 111.; E. L. 
Worsham, Atlanta, Ga. ; R. W. Hamed, Agricultural College, Miss. 
Alex. Petrunkevitch, Short Hills, N. J.; T. D. A. Cockerell, Botd- 
der, Colo.; W. Newell, Baton Rouge, La.; J. C. Hambleton, Co- 
lumbus, O.; George Ainslee, St. Anthony Park, Minn.; G.' P. 
Weld, Evanston, 111. 

ELECTION OF THE FOLLOWING FELLOW^S. 

Mark Vernon Slingcrland; Justus Watson Folsom; William 
Joseph Holland; Clarence Preston Gillette; Henry Clinton Fall; 
Charles Lester Marlatt; Lawrence Bruner. 
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THE FOLLOWING RESOLUTIONS ON PUBLICATION. 

1. That the Society undertake a publication to be called 
Annals of the Entomological Society of America, to be issued in 
quarterly fascicles. 

2. That it include only papers of importance or marked 
merit, and that each be issued and bound separately as well as 
in facsicles so that each paper may be sold separately. 

3. That proceedings of the meetings be included either at the 
beginning or the end of each volume and form one separate which 
is to be sent to all members of the Society. 

4. That a subscription price of One Dollar in addition to the 
membership fee be charged to members for the Annals and that 
the subscription price to non- members, libraries, etc., be Three 
Dollars. 

5. That an Editorial Board be selected by the Executive 
Committee arid that this Board shall select one of its members 
as Managing Editor who with his Associates shall be responsible 
for the selection of material to be published. 

6. That if possible some one living in a suitable location and 
who can undertake the work of Managing Editor for a series 
of yea s, be selected for this position. 

7. That details not covered in this report are to be deter- 
mined bv the Editorial Board. 

8. That actual publication under the provisions of this report 
be inaugurated as soon as possible. 

Moved by Dr. Smith and seconded by Prof. Sanderson that 
the report be adopted. Dr. Xeedham moved to amend, to adopt 
report except the articles on publication. Motion carried as 
amended. Dr. Howard moved the adoption of the resolutions 
on publication, and this was seconded. 

Dr. Xeedham asked where the funds were coming from. Prof. 
()slK):n stated that the subscription plan embodied in the report 
was counted upcjn to provide these, but that the date of starting 
publication was left to the judgment of the committee, and need 
not Ix? done until the funds were guaranteed. Prof. Sanderson 
asked what estimate was placed upon the cost of publication. 
Prof. Osbom said, roughly, $1,000. Dr. Smith said that there 
were no obligations imposed as to size, and that members would 
receive the proceedings of the meetings without extra cost, but 
would pay for the remainder. The idea was the outcome of the 
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almost universal demand for something of the sort to hold the 
membership together. In response to question from BIr. Ham* 
mar, the Chair stated that it was provided that the Executive 
Committee should elect the Board of Editors, and Dr. Smith 
remarked that they need not be members of the Committee, nor 
necessarily Fellows of the Society. 

The motion to adopt the resolution on publication embodied 
in the report of the Executive Committee was then passed. 

The Secretary announced the death of E. H. Davis, of Hono- 
lulu, a charter member of this Society. 

Dr. Fcrnald moved: 

1. That the Entomological Society of America hereby 
endorses the Code of Nomenclature adopted by the International 
Zooloj^ical Congress as the Code which should be used by the 
members of the Society so far as it can be applied. 

2. That cases not covered by this Code, which may be pre- 
sented to the Society for consideration, be referred to a Standing 
Committee on Nomenclature to consist of three members, one 
nieml)er of which shall be elected each year for a term of three 
years, and the oj^inions of this committee on cases referred to 
them, shall l)c reported to the Society at the first annual meeting 
subsecjuent to their reference to the Committee. 

Seconded by Dr. Smith. 

Dr. I'Vrnald stated that we could either individually or as a 
body i^resont such questions to the Zoological Congress. 

Mr. Hradley moved to amend by dropping the second clause, 
"because,'* he vSaid, ** Entomology should not be treated as dis- 
tinct from Zoology in general, and because the commission on 
Nomenclature of the Zoological Congress is the sufficient and 
proi)er body before which to bring such questions for decision." 

Prof. Fernald stated that the reports of the Commission on 
Nomenclature of the International Congress were greatly delayed 
by the fact that the congress met only once in three years and by 
the rule that a question must be presented at least a year before 
the meeting at which it is to be considered. It was not the inten- 
tion of the motion that the Committee should act in opposition to 
or independently of the Commission on Nomenclature, but that 
it should be instrumental in voicing the needs of entomology 
before that body, which should be the final court of reference. 

With that explanation the amendment was withdrawn. 
Resolution passed. 
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Prof. Washburn moved that it is the sense of this meeting 
that fellowship for the present be limitcHl to ten per cent, of the 
membership. 

Dr. Smith said that the Executive Committee had experienced 
much difliculty in drawing the line in regard to fellowship. They 
hoped for some guidance from the Society and a certain limit 
beyond which they might not pass. 

Prof. Summers believed in limiting the number as far as possi- 
ble. Dr. Felt pointed out that the constitution seems to indicate 
that a Fellow should be elected on account of strong merit, and 
that a definite number would not help matters. Several of our 
present Fellows were unavailable for otVicc and wc had but few 
from whom to select officers. 

Dr. Fletcher said that he felt we needed more active men on 
the list. 

Dr. Smith said that there were other men in the Society who 
were fit to be Fellows, but that the question to decide was whether 
the list should be a large one from which to draw officers, or a 
small one for honor. 

Prof. Sanderson suggested that some of the present list might 
be made Honorary Fellows. 

Mr. Bradley asked whether a constitutional amendment, pro- 
viding that members of the Executive Committee need not be 
drawn fr^m the list of Fellows, would be of anv aid. 

Dr. Felt said that he thought Honorary Fellows should be 
veiy limited and a great honor, hut that ordinar>' Fellows were 
more like thf^se of the A. A. A. S. and that there was strength in a 
large number. 

Division was called upon Dr. Washburn's motion, and upon 
show of hands the motion was declared passed. 

The Chairman read to the Society a part of a letter from Dr. 
S. H. Seudder of Cambridge, in which he said, ** Please bear my 
greetings to my good Entomological friends at the Chicago meet- 
ing of the Entomological Society of America. " The keen interest 
felt in the Society by Dr. Scudder was mentioned. 

The following nominations for officers received in accordance 
with Dr. Riley's motion, were posted. 

President, Dr. J. B. Smith, Dr. Wheeler, Dr. L. O. Howard, 
Dr. Fletcher. 

First Vice President, Dr. Smith, Dr. Skinner, Dr. Wheeler, 
Dr. Fletcher. 
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Second Vice President, Dr. Forbes, Dr. Folsom, Dr. 
Dr. J. B, Smith. 

Secretary 'Treasurer, Dr. Needham, Mr. Adams, Mr. 

Executive Committee, Drs. Needham, Calvert, Folsom, Fletcher, 
J. B. Smith, Skinner, Profs. H. Osbom, Comstock, Kellogg, Gil- 
lette and Bruner, and Mr. F. M. Webster. 

The ballots were then taken and the meeting adjourned until 
after lunch, Prof. Summers and Dr. Betten acting as tellers. 

At 1 :45 the meeting was again called to order. The Secretary 
announced that the following officers had been elected : 

President, Dr. W. M. Wheeler. 

First Vice President, Dr. J. B. Smith. 

Second Vice President, Rev. Prof. C. J. S. Bethune. 

Secretary-Treasurer, J. C. Bradley. 

Additional members of the Executive Committee: — Prof. J. H. 
Comstock, Dr. J. G. Needham, Dr. P. P. Calvert, Prof. Herbert 
Osbom, Mr. F. M. Wel)ster, Prof. V. L. Kellogg. 

Dr. Smith ofTered the following resolution w- hich was adopted : 

Resolved, that the thanks of this Society be extended to the 
University of Chicago for the accommodations furnished and 
courtesit'S ofTered to it, and 

Resolved, further, that the thanks of this Society be extended 
to the Ii)ntcMiK)logical Section of the Chicago Academy of Sciences 
and to its mcnil)ers individually for the entertainment given to 
our Society and its members during the meeting. 

Mr. Weed moved that Prof. H. T. Fernald be elected member 
of the Committee on Nomenclature to serv-e for three years. 
Seconded by Bradley. Carried. 

Mr. Bradley moved that Prof. T. D. A. Cockerell be elected a 
member of this Committee to serv-e for two years. Seconded by 
Mr. Ruggles. Carried. 

Dr. Smith moved that Dr. Felt be elected member to serv^e 
for one year. Seconded by Prof. Washburn. Carried. 

The meeting discussed informally several Entomological topics 
while awaiting the arrival of Mr. C. F. Jackson, who had a paper 
entitled, ''Obserifatious on the Life History and Adaptation of a 
nciu semi-aquatic Aphid.'' (Habits, life history and specializa- 
tion of Aphis aquaticus nov. found on water thyme ; many remark- 
able adaptations to its semi-aquatic life). [Published Ohio 
Naturalist, Jan,, 1908.] 

As Mr. Jackson did not appear the paper was read by title 
only and the meeting adjourned sine die. 

J. Chester Bradley, Secretary-Treasurer. 
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During the session an exhibit of entomological specimens and 
materials was open for the inspection of those interested. The 
titles of the exhibit are given below : 

Some enlarged Photographs of Fossil Insects. Chas. T. Brues. 

Xew Devices in Economic Entomology. W. E. Hinds. 

Stereoscopic Pictures of Insects. Professor F. L. Washburn. 

Dimorph of Chaitophorus negundinis Thos. John J. Davis. 

Case of Fall Web worm Moths (Hyphantria textor and H. 
Cunea). Showing range of Variation of the Latter; Inflated 
Larva?. Henr>'' H. Lyman. 

Entomological Specimens and Equipment ; Interesting Insects 
from Mexico, Cuba, and Indo- Australia ; New Species of Dynastes, 
etc. Dr. G. Lagai. 

Stereoscopic Photographs of Or>'ssid2e Taken with the Camera 
Attachment to the Zeiss Greenough Binocular Microscope. 
Mouth parts of Siricidae. J. Chester Bradley. 

Stereoscopic Photograph of a Tenebrionid Beetle Taken with 
an Ordinary- Camera Using an Eccentric Diaphragm. C. R. 
Crosby and J. C. Bradley. 



The portrait of Dr. Scudder which forms the frontispiece for 
this number, will certainly be a welcome sight to all our members 
whether they have had the privilege of personal acquaintance 
with him or not. *'It was taken by a friend one summer after- 
noon as he sat reading on the veranda. It is the latest picture 
and the best.'' 
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NOTES ON A CHALCID (Syntomaspis draparum Boh.) 

INFESTING APPLE SEEDS. 

Hy (YRis R. Crosby, Cornell University, Ithaca. X. Y. 

(Abstract.) 

On July 27, 1906, while examining some crab apples at 
Ithaca, N. Y., for the apple maggot, Rhagolitis pomonella Walsh, 
the writer noticed that many seeds contained a small Hyinenoj>- 
terous larva. It occupied only a small portion of the interior 
and was evidently devouring the kernel. During the remainder 
of the summer the seeds were examined at frequent intervals, 
and it was found that the larvai gradually increased in size while 
the kernel slowly disappeared until in September the larva alone 
occupied the cavity of the seed. 

Egg-laying was not observed, but as the female is pro\nded 
with a long cnipositor it is probable that the eggs are inserted 
directly into the young seed while the apple is very small. The 
full-grown larva passes the winter in the seeds and in May 
I)ui)ates. The adults appeared in June. Specimens were sent 
to Dr. L. (). Howard who determined them as probably Syn- 
tomaspis druparum Boh. 

An account of the occurrence of this insect in Crimea where it 
infests the seeds of the wild apple has been published by Sigis- 
mond Mokshetsky (Ztschr. Wiss. InsbioL, II, pp. 390-392, 1906) 
under the name of Syntomaspis pubescens Forst. I have com- 
])are(l adults reared at Ithaca with specimens kindly sent me by 
Mokshetsky and ihid that they are without doubt the same 
species. 

This insect is of interest not only on account of its being the 
only rei)resentative of the genus known to be phytophagic in the 
larval state, the other species being parasites, but also because it 
may possibly become an important horticultural pest. It is 
generally distributed in New York State and infests the native 
wild ai)i)le, Malus coronaria, as well as a number of cultivated 
varieties. 



THE POLYMORPHISM OF ANTS.-^ 

Bv William Morton Wheeler. 

There is a sense in which the term polymorphism is applicable 
to all living organisms, since no two of these are ever exactly 
alike. But when employed in this sense, the term is merely a 
synonym of '* variation, ** which is the more apt, since polymorph- 
ism has an essentially morphological tinge, whereas variation em- 
braces also the psychological, physiological, and ethological differ- 
ences between organisms. In zoology the term polymorphism 
is progressively restricted, first, to cases in which individuals of the 
same species may be recognized as constituting two or more 
groups, or castes, each of which has its own definite characters or 
complexion. Second, the term is applied only to animals in 
which these intraspecific groups coexist in space and time and do 
not arise through metamorphosis or constitute successive genera- 
tions. Cases of the latter description are referred to ** alternation 
of generations" and **seasonal f)olymorphism.*' And third, the 
intraspecific groups which coincide with the two groups of repro- 
ductive individuals in all gonochoristic, or separate-sexed 
Metazoa are placed in the categor>' of **sex" or ** sexual dimor- 
phism.** There remain, therefore, as properly representing the 
phenomena of polymorphism only those animals in which char- 
acteristic intrasj)ecific and intrasexual groups of individuals may 
be recognized, or, in simpler language, those species in which one 
or both of the sexes appear under two or more distinct forms. 

As thus restricted polymorphism is of rare occurrence in the 
animal kingdom and may be said to occur only in colonial or 
social species where it is commonly attributed to a physio- 
logical division of labor. It attains its clearest expression in 
the social insects, in some of which, like the termites, we find both 
sexes equally polymorphic, while in others like the ants, social 
bees, and wasps, the female alone, with rare exceptions, is differ. 

♦ Abstract of an address before the Entomological Society of America 
December 2H. 1900. and published in full in the Bulletin of the American Museum 
of Natural History. Vol. XXIII. Article I, Jan. 15, 19()7, pp. 1-93, pll. I-VI. 
Only the more general considerations are embodied in this al>stract ; for a detailed 
account of the effects of OraFema. Lomechusa, Xenodusa and Mermis parasitism 
in ants, the reader is referred to the complete work. 
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entiated into distinct castes. This restriction of polymorphism 
to the female in the social Hymenoptera, with which we are here 
especially concerned, is easily intelligible if it be traceable, as is 
usually supposed, to a physiological division of labor, for the 
colonies of ants, bees, and w^asps are essentially more or less per- 
manent families of females, the male representing merely a fer- 
tilizing agency temporarily intruding itself on the activities of 
the community at the moment it becomes necessary to start other 
colonies. We may say, therefore, that polymorphism among 
social Hymenoptera is a physical expression of the high degree of 
social plasticity and efficiency of the female among these in- 
sects. This is shown more specifically in two characteristics of 
this sex, namely the extraordinary intricacy and amplitude of 
her instincts, which are thoroughly representative of the species, 
and her ability to reproduce parthenogenetically. This, of 
course, means a considerable degree of autonomy even in the 
reproductive sphere. But parthenogenesis, while undoubtedly 
contributing to the social efficiency of the female, must be re- 
garded and treated as an independent phenomenon, without 
closer connection with polymorphism, for the ability to develop 
from unfertilized eggs is an ancient characteristic of the Hymen- 
optera an4 many other insects, w^hich made its appearance among 
the solitary species, like the Tenthredinidae and Cynipidae, long 
before the development of social life. Moreover, polymorphism 
may occur in male insects which, of course, are not partheno- 
genetic. That parthenogenesis is intimately connected with 
sexual dimorphism, at least among the social Hymenoptera, 
seems to be evident from the fact that the males usually if not 
always develop from unfertilized, the females from fertilized eggs. 
While the bumble-bees and wasps show us incipient stages 
in the development of polymorphism, the ants as a group, with 
the exception of a few parasitic genera that have secondarily lost 
this character, are all completely polymorphic. It is conceivable 
that the development of different castes in the female may have 
arisen independently in each of the three groups of the social 
Hymenoptera, although it is equally probable that they may have 
inherited a tendency to polymorphism from a common extinct 
ancestry. On either hypothesis, however, we must admit that 
the ants have carried the development of the female castes much 
further than the social bees and wasps, since they have not only 
produced a wingless form of the worker, in addition to the winged 
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female, or queen, but in many cases also two distinct castes of 
workers known as the worker prop)er and the soldier. 

Different authors have framed ver>^ different conceptions of 
the phylogenetic beginnings of social life among the Hymenoptcra 
and consequently also of the phylogenetic origin and development 
of polymorphism. Thus Herbert Spencer (1893) evidently con- 
ceived the colony as having risen from a consociation of adult 
indi\'iduals and although he unfortunately selected a parasitic 
ant. the amazon (Polyergus rufescens), on which to hang his 
hypothesis, there are a few facts which seem at first sight, to 
make his view applicable to other social Hymenopter^. Fabre 
(1894) once found some hundreds of specimens of a solitary wasp 
(Ammophila hirsuta) huddled together under a stone on the 
summit of Mt. Ventoux in the Provence at an altitude of about 
5,500 feet, and Forel (1874) found more than fifty dealated fe- 
males of Formica rufa under similar conditions on the Simplon. 
I have myself seen collections of a large red and yellow Ichneumon 
under stones on Pike's Peak at an altitude of more than 13,000 
feet, and a mass of about seventv dealated females of Formica 
gnava apparently hibernating after the nuptial flight under a 
stone near Austin, Texas. I am convinced, however, that such 
congregations are either entirely fortuitous, especially where the 
insects of one spc^cies are ver>' abundant and there are few avail- 
able stones, or that they are, as in the case of F. rufa and gnava, 
merely a manifestation of highly developt^d social proclivities 
and not of such i)roclivities in process of development. 

A ver>' different view from that of Spencer is adopted by 
most authors, who regard the insect society as having arisen, not 
from a chance concourse of adult individuals but from a natural 
afliliation of mother and offspring. This view, which has been 
elaV)orated by Marshall (1889) among others, presents many ad- 
vantages over that of Spencer, not the least of which is its agree- 
ment with what actually occurs in the founding of the existing 
colonies of wasps, bumble-bees and ants. These colonies pass 
through an ontogenetic stage which has all the appearance of 
repeating the conditions under which colonial life first made its 
appearance in the phylogenetic histor>' of the species— the soli- 
tan^' mother insect rearing and affiliating her offspring under con- 
ditions that would seem to arise naturally from the breeding 
habits of the nonsocial Hymenoptera. The exceptional meth- 
ods of colony formation seen in the swarming of the honey bee 
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and in the temporan* and permanent parasitism of certain ants, 
are too obviously secondary' and of too recent a development to 
require extensive comment. The bond which held mother and 
daughters together as a community was from the first no other 
than that which binds human societies together — the bond of 
hunger and affection. The daughter insects in the primitive 
colony became dep)endent organisms as a result of two factors: 
inadequate nourishment and the ability to pupate very prema- 
turely. But this ven»' ability entailed an incompleteness of 
imaginal structure and instincts, which in turn must have con- 
firmed the division of labor and thus tended to perfect the social 
organization. 

Before further discussing the problems suggested by this view 
of the origin of the colony and the general subject of polymorphism 
it will be advisable to pass in review the series of different phases 
known to occur among ants. This review will be facilitated by 
consulting the accompanying diagram, in which I ha ve endeavored 
to arrange the \arious phases so as to bring out their morphologi- 
cal relations to one another. The phases may be divided into 
two main groups, the noniial and the pathological. In the dia- 
gram the names of the latter are printed in italics. The normal 
phases may be again divided into primary or typical, and second- 
ary or atypical, the former comprising only the three original 
phases, male, fonialo. and worker, the latter the remaining phases, 
which, however, are far ixoiw having the same status or frequency. 
The three typical phases are placed at the angles of an isosceles 
triangle, the e.xcoss developments being place to the right, the 
defect developments to the loft, of a vertical line passing through 
the middle of the diagram. The anows indicate the directions 
of the affinities of the secondary phases and suggest that those on 
the sides of the triangle are annectant, whereas those which ra- 
diate outward from its angles represent the new departures with 
excess and defect characters. 

(i) The male (aner) is far and away the most stable of the 
three typical phases which are found in all but a few monotypic 
and parasitic genera of ants. This is best shown in the general 
uniformity of structure and coloration which characterize this 
sex in genera whose female fonns (, workers and queens) are widely 
different: e. g., in such a series as Mynnecia, Odontomachus, 
Cryptocenjs. Fonnica, Pheidole, etc. In all of these genera 
the males are ver\' similar, at least superficially, whereas the 
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workers and females are ver\' diverse. The body of the male ant 
is graceful in form, one might almost say emaciated. Its sense- 
organs (especially the eyes and antennae), wings and genitalia 
are highly developed ; its mandibles are more or less imperfectly 
developed and in correlation with them the head is proportionally 
shorter, smaller and rounder than in the females and workers of 
the same species. Even when the latter phases have brilliant 
or metallic colors, as in certain species of Macromischa and Rhyti- 
doponera, the males are uniformly red, yellow, brown or black. 
Yet notwithstanding this monotony of structure and coloration, 
the male type may present scxcral interesting modifications. 

(2) The macraner is an unusually large form of male w^hich 
occasionally occurs in populous colonies. 

(3) The micraner, or dwarf male, differs from the typical 
form merely in its smaller stature. Such forms often arise in 
artificial nests. 

(4) The dorylaner is an unusually large form peculiar to the 
driver and legionary ants of the subfamily Dor>'linae (Dorylus 
and Eciton). It is characterized by its large and peculiarly modi- 
fied mandibles, long cylindrical gaster and singular genitalia. 
It may be regarded as an aberrant macraner that has come to be 
the typical male of the Dorylina\ 

(5) The ergataner, ergatomorj^hic, or ergatoid male resembles 
the worker in having no wings and in the stmcture of the anten- 
nae. It occurs in the genera Ponera, Fomiicoxenus, Symmyrniica 
and Cardiocondyla. In certain sj)ocies of Ponera (P. puncta- 
tissima and ergalandria) and in Formicoxenus nitidulus the head 
and thorax are surprisingly worker-like, in other forms like 
Synimyrmioa chaniberlini these parts are more like those of the 
ordii:ary male ant, while P. eduardi shows an intermediate 
development of the head with a worker-like thorax. Forel (1904) 
h:^s recontly t\»und that the ergataner may coexist with the aner, 
at leas: ::: or.e species of Ponera iP. eduardi Forel). In other 
v.'crds. this a::: has dinio:phic males. 

: The gynaecaner. or gyr.avonioq^hic male occurs in certain 
r-a':-s:t:c :-::i workerloss ger.ora Anergatos and Epcecus) and 
res.?:r.ll':s a :L::::-le rather th.an a worker form. The male of 
Ar.er^rites is v.ir.gless. but has the scm.e :ti:n:ber of antenna! joints 

Ir. Kp-xctis both sexes are very much alike and 
11-12 "cir.ted ar.ter.r.ro K:r.orv locoV 
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(7) The phthisaner is a pupal male which in its larval or semi- 
pupal state has its juices partially exhausted by an Orasema 
larva. This male is too much depleted to pass on to the imagi- 
nal stage. The wings are suppressed and the legs, head, thorax, 
and antennae remain abortive. 

(8) The female (gjme), or queen, is the more highly specialized 
sex among ants and is characterized, as a rule, by her larger sta- 
ture and the more uniform development of her organs. The head 
is well developed and provided with moderately large eyes, 
ocelli, and mandibles; the thorax is large (macronotal) and pre- 
sents all the sclerites of the typical female Hymenopteron; the 
gaster is voluminous and provided with well developed repro- 
ductive organs. The latter possess a receptaculum seminis. 
The wings and legs are often proportionally smaller than in the 
male. 

(9) The macrogjrne is a female of unusually large stature. 

(10) The microgjrnei or dwarf female, is an unusually small 
female which in certain ants, like Formica microg>'na and its 
allies, is the only female of the species and may be actually smaller 
than the largest workers. In other ants, like certain species of 
Leptothorax and Myrmica, microg\'nes may sometimes be found 
in the same nests as the typical females. 

(11) The ^-female is an aberrant form of female such as occurs 
in Lasius latipes, either as the only form or coexisting with the 
normal female, which is then called the a-female. In this case, 
therefore, the female is dimorphic. The ;9-female is character- 
izc^l by excess developments in the legs and antennae and in the 
pilosity of the body, or by defective development of the wings. 

( 1 2) The ergatogynCi ergatomorphic, or ergatoid female, is a 
worker-like form, with large eyes, ocelli, and a thorax more or less 
like that of the female, but without wings. Such females occur in 
a number of species of ants. They have been seen in Myrmecia, 
Odontomachus, Anochetus, Ponera, Polyergus, Leptothorax, 
Monomorium and Cremastogaster. There is nothing to prove 
that they are pathological in origin. In fact, in Monomorium 
floricola, and certain species of Anochetus they appear to be the 
only existing females. In other cases, like Ponera eduardi, as 
Forel has shown, they occur with more or less regularity in nests 
with normal workers. They also occur under similar conditions 
in colonies of the circumpolar P. coarctata, and probably also 
among other species of the genus. 
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(13) The pseudogyne is a worker-like form with enlarged 
mesonotum and sometimes traces of other thoracic sclerites of the 
female but without wings or very rarely with wing vestiges. This 
form occurs in Formica colonies infested with parasitic beetles 
of the genera Lomechusa and Xenodusa. 

(14) The phthisogyne arises from a female larva under the 
same conditions as the phthisaner, and differs from the typical 
female in the same characters, namely absence of wings, steno- 
noty, microcephaly and microphthalmy. It is unable to attain 
to the imaginal instar. 

(15) The worker (ergates) is characterized by the complete 
absence of wings and a very small (stenonotal) thorax, much sim- 
plified in the structure of its sclerites. The eyes are small and 
the ocelli are usually absent or, when present, extremely small. 
The gaster is small owing to the undeveloped condition of the 
ovaries. A receptaculum seminis is usually lacking, and the 
number of the ovarian tubules is greatly diminished. The an- 
tennae, legs and mandibles are well developed. 

(16) The gynsecoid is an egg-laying worker. It is a physio- 
logical rather than a morphological T)hase, since it is probable that 
all worker ants when abundantly fed become able to lay eggs. 
Wasmann (1904) observed in colonies of Formica rufibarbis that 
a few workers became g>'naecoid and functioned as substitution 
queens. In colonies of the Ponerine genus Leptogenys (includ- 
ing the subgenus Lobopelta) , and probably also in Diacamma and 
Champsomyrmex, the queen phase has disappeared and has been 
replaced by the g>Ti2ecoid worker. 

(17) The dichthadiigynei or dichthadiiform female is peculiar 
to the ants of the subfamily Dorylinae, and probably represents 
a further development of the g>TiaBcoid. If this view of the origin 
of the dichthadiigyne is held, the name of this form in the diagram 
should be transferred to the worker side. It is wingless and sten- 
onotal, destitute of eyes and ocelli, or with these organs very 
feebly developed, and with a huge elongated gaster and extra- 
ordinary, voluminous ovaries. 

(18) The macrergate is an unusually large worker form which 
is sometimes produced in populous or affluent colonies (Formica, 
Lasius) . 

(19) The micrergate, or dwarf worker, is a worker of unusually 
small stature. It appears as a normal or constant form in the 
first brood of all colonies that are foimded by isolated females. 
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(20) The dinergatCi or soldier, is characterized by a huge head 
and mandibles, often adapted to particular functions (fighting 
and guarding the nest, crushing seeds or hard parts of insects), 
and a thoracic structure sometimes approaching that of the fe- 
male in size or in the development of its sclerites (Pheidole). 

C21) The desmergate is a form intermediate between the typi- 
cal worker and dincrgate, such as we find in more or less isolated 
genera of all the subfamilies except the Ponerina?, e. g., in Cam- 
ponotus, some species of Pheidole, Solenopsis, Pogonomyr- 
mex, Azteca, Dor\'lus, Eciton, etc. The term may also be em- 
ployed to designate the intermediate forms between the small and 
large workers in such genera as Monomorium, Formica, etc. 

(22) The plerergate, '* replete*', or ** rotund,*' is a worker 
which in its callow stage has acquired the peculiar habit of dis- 
tending the gaster with stored liquid food (**honey**) till it be- 
comes a large spherical sac and locomotion is rendered difficult or 
even impossible. This occurs in the honey ants (some North 
American species of Myrmecocystus, some Australian Melophorus 
and Camponotus, and in a less extreme form in certain species of 
Prenolepis and Plagiolepis) . 

(23) The pterergate is a worker or soldier with vestiges of wings 
on a thorax of the typical ergate or dinergate form, such as occurs 
in certain species of Myrmica and Cryptocerus. 

(24) The mermithergate is an enlarged worker, produced by 
Mermis parasitism and often presenting dinergate characters in 
the thorax and minute ocelli in the head. 

(25) The phthisergate, which corresponds to the phthisog>'ne 
and phthisaner, is a pupal worker which in its late larval or semi- 
pupal stage has been attacked and partially exhausted of its 
juices by an Orasema larva. It is characterized by extreme sten- 
onoty, macrocephaly and microphthalmy, and is unable to pass 
on to the imaginal stage. It is in reality an infra-ergatoid form. 

(26} The gynandromoqih is an anomalous individual in which 
male and female characters are combined in a blended or more 
often in a mosaic manner. 

(27) The ergatandromorph is an anomaly similar to the last 
but having worker instead of female characters combined with 
those of the male. (Wheeler, 1903.) 

It is usually stated that the fertilization or non-fertilization of 
the egg of the social Hymenopteron determines whether it shall 
give rise to a male or female. And as the queen represents the 
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typical female form of the species, the problem of polymorphism 
is to account for the various worker forms, and those like the sol- 
diers, pseudog>'nes and ergatoid females which are more or less 
intermediate between the worker and the queen. The ergato- 
morphic males are regarded as having inherited worker characters. 
Thus the problem of polymorphism centers in the development of 
the worker. It must suffice in this place to give the briefest ix>s- 
sible statement of the views of the various authors who have 
endeavored to account for the development of this caste. These 
authors may be divided into three groups: 

1 . Those who believe, with Weismann, that the various castes 
are represented in the egg by conesponding units (determinants). 
Fertilization is then regarded as the stimulus which calls the fe- 
male determinants into activity and meager feeding the stimulus 
which arouses the worker-producing determinants in the young 
larvic arising from fertilized eggs. Such an explanation is ob- 
viously little more than a restatement, or ** photograph** of the 
problem. It seeks to account for the adaptive characters of the 
worker forms through natural selection acting on fortuitous con- 
genital variations. 

2. Those who believe, with Uerl)ert Spencer, that there is 
no such preformation of the various female castes, but that these 
arc produced cpigenetically by difierences in the feeding of the 
larvae. The workers sinii)ly arise from larva) that are inadequate- 
ly fed but are ne\ertheless able to ])U]:>ate and hatch when only a 
part of their growth has been completed. This is not, like the 
preceding view, a restatement of the problem, since the modifica- 
tions induced by inadequate feeding are conceived as somatic 
and not as germinal, but it fails to explain how the worker caste 
accjuires its adaptive characters, unless this caste is supposed to 
re])ro(luce with sufficient frequency to transmit acquired somatic 
modifications to the germ-plasm of the species. 

3. A third grouj) of investigators believes, with Emery, that 
the germ-])lasm of the social Hymenopteron is indeed implicated 
in the phenomenon, not, however, as possessing separate sets of 
determinants, but as being in a labile or sensitive condition and 
therefore capable of being defiected along different developmental 
I)aths by diiTerences in the trophic stimuli acting on the lar\^a. 
Acc(M'(iing to lunery, "the peculiarities in which the workers differ 
fi'om the corresi)onding sexual forms are, therefore, not innate or 
blastogenic, but acquired, that is somatogenic. Nor are they 
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transmitted as such, but in the form of a peculiarity of the germ- 
plasm that enables this substance to take different developmental 
paths during the ontogeny. Such a peculiarity of the germ may 
be compared with the hereditary predisposition to certain diseases, 
which like hereditary myopia develop only under certain condi- 
tions. The eye of the congenitally myopic individual is blasto- 
genetically predisposed to short-sightedness, but only becomes 
short-sighted when the accommodation apparatus has been over- 
taxed by continual exertion. Myopia arises, like the peculi- 
arities of the worker ants, as a somatic affection on a blastogenic 
foundation. 

"With this assumption the problem of the development of 
workers seems to me to become more intelligible and to be brought 
a step nearer its solution. The peculiarities of the Hymenopteron 
workers are laid down in ever\' female egg; those of the termite 
workers in every egg of either sex, but they can only manifest 
themselves in the presence of specific vital conditions. In the 
phylogeny of the various species of ants the worker peculiarities 
are not transmitted but merely the faculty of all fertilized eggs 
to be reared as a single or as several kinds of workers. The pecu- 
liar instinct of rearing workers is also transmitted since it must be 
exercised by the fertile females in establishing their colonies." 

The views above cited show verv clearlv that authors have 
l)een impressed by ver\' different aspects of the complicated phe- 
nr)mena of polymoq)hism. and that each has emphasized the 
aspect which seemed the most promising from the standpoint of 
the general evolutionar\' theor>' he happened to be defending. 
Escherich (1906) has recently called attention to two very differ- 
ent ways of envisaging the problem; one of these is physiological 
and ontogenetic, the other ethological and phylogenetic. As these 
furnish convenient headings under which to continue the discus- 
sion of the subject. I shall adopt them, and conclude with a third, 
the psychological asjx^ct. which is certainly of suflicient impor- 
tance to deserve consideration. 

While the ontogeny of nearly all animals is a repetition or re- 
pnxiuction of the ontogeny of the parent, this is usually not the 
case in the social Hymenoptera. since the majority of their fer- 
tilized eggs do not give rise to queens but to more or less aberrant 
organisms, the workers. And as these do not. as a rule, repro- 
duce, the whole phenomenon is calculated to arouse the interest 
of both the physiologist and the embr>'ologist. The former, con- 
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r/iit.r;ii ir»^ hi': uV/'XiUf^n on the reactions of the animal to the stim- 
uli \,\f/ f tf\\r\^/ i\'f,rc\ xr^ <mvironment, is inclined to study its later 
'A\u*/r'\ ri-; r\f'^f/:yrrAnfA hy the reactions to such stimuli, without 
rryn\i\ t/-* ;jn7 int/::-naI or hererlitar>' predetermination or disposi- 
tion . ^hiU: th^; ''•rr.hryologist seeks out the earliest moment at 
whi^ h tii^-r orp^ar.isrn rnay be shown to deviate from the ontogenetic 
p?if ty^rn ''yf it> p^ir^rfit. If this moment can be detected ver>' early 
in t >h^ ^Ifr/f-U^prnftit he will be inclined to project the morphologi- 
rjt\ rllfU'SfTiUfitAon back into the germ-plasm and to regard the 
f'f\'r,rVri of the physiologist as relatively unimportant if not alto- 
gft,hr;r ftjtilf;. Now in his study of the social insects the embryol- 
r/gist i<; at a s^^rious disadvantage, since he is unable to distinguish 
any f>rospf;ctivc worker or queen characters in the eggs or even 
in the young Iar\'2e. Compelled, therefore, to restrict his inves- 
tigations to the older lar\'2e, whose development as mere processes 
of histogenesis and metamorphosis throws little or no light on the 
meaning of polymorphism, he is bound to abdicate and leave the 
physiologist in possession of the problem. 

The physiologist in seeking to determine whether there is in 
the environment of the developing social Hymenopteron any 
normal stimulus that may account for the deviation towards the 
worker or queen type, can hardly overlook one of the most impor- 
tant of all stimuli, the food of the larva. At first sight this bids 
fair greatly to simplify the problem of polymorphism, for the 
mere size of the adult insect would seem to be attributable to the 
quantity, its morphological deviations to the quality of the food 
administered to it during its larv^al life. Closer examination of 
the subject, however, shows that larv^al alimentation among such 
highly specialized animals as the social insects, and especially 
in the honey-bees and ants, where the differences between 
the queens and workers are most salient, is a subject of con- 
siderable complexity. In the first place, it is evident that 
it is not the food administered that acts as a stimulus but the por- 
tion of it that is assimilated by the living tissues of the larva. 
In other words, the larva is not altogether a passive organism, 
compelled to utilize all the food that is forced upon it, but an 
active agent, at least to a certain extent, in determining its own 
development. And the physiologist might have difficulty in 
meeting the assertion that the larva utilizes only those portions 
of the proffered food which are most conducive to the specific 
pcedetermined trend of its development. In the second place, 
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while experiments on many organisms have shown that the quan- 
tity of assimilated food may produce great changes in size and 
stature, there is practically nothing to show that even very great 
differences in the quality of the food can bring about morphologi- 
cal differences of such magnitude as those which separate the 
queens and workers of many ants. 

These more general considerations are reinforced by the fol- 
lowing inferences from the known facts of larv^al feeding: 

1 . There seems to be no valid reason for supposing that the 
morphogeny of the queens among the social Hymenoptera de- 
pends on a particular diet, since with the possible exception of 
the honey and stingless bees, to be considered presently, they 
differ in no essential respect from the corresponding sexual phase 
of the solitar>^ species. In both cases they are the normal females 
of the species and bear the same morphological relations to their 
males quite irrespective of the nature of their larval food. Hence, 
with the above mentioned exception, the question of the mor- 
phogenic value of the larval food may be restricted to the 
worker forms. 

2. Observation shows that although the food administered 
to the larvae of the various social insects is often very different 
in its nature, even in closely related species, the structure of the 
workers may be extremely uniform and exhibit only slight specific 
differences. Ant larvae are fed with a great variety of substances. 
The quality of the food itself cannot, therefore, be supposed to 
have a morphogenic value. And even if we admit what seems to 
be very probable, namely, that a salivary secretion — possibly 
containing an enzyme — may be administered by some ants at 
least to their younger lar\'ae, the case against the morphogenic 
effects of qualitative feeding is not materially altered, as we see 
from the following considerations : 

3. In incipient ant-colonies the queen mother takes no food 
often for as long a period as eight or nine months, and during all 
this time is compelled to feed her first brood of lar\'aB exclusively 
on the secretions of her salivary glands. This diet, which is purely 
qualitative, though very limited in quantity, produces only work- 
ers and these of an extremely small size (micrergates) . 

4. In the honey-bees, on the other hand, qualitative feeding, 
namely with a secretion, the so-called ** royal jelly, " which accord- 
ing to some authors (Schiemenz) is derived from the salivary 
glands, according to others (Planta) from the chylific stomach of 
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the nurses, does not produce workers but queens. In this case, 
however, the food is administered in considerable quantity, and is 
not provided by a single starving mother, as in the case of the 
ants, but by a host of vigorous and well-fed nurses. Although it 
has been taken for granted that the fertilized honey-bee becomes 
a queen as the result of this peculiar diet, the matter appears in a 
different light when it is considered in connection with von Iher- 
ing's recent observations on the stingless bees (Meliponidae) 
of South America (1903). He has shown that in the species of 
Melipona the cells in which the males, queens, and workers are 
reared are all of the same size. These cells are provisioned with 
the same kind of food (honey and pollen) and an egg is laid in 
each of them. Thereupon they are sealed up, and although the 
lar\'a* are not fed from day to day as in the honey-bees, but like 
those of the solitar>' bees subsist on stored provisions, this uni- 
form treatment nevertheless results in the production of three 
sharply differentiated castes. On hatching the queen Melipona 
has very small ovaries with immature eggs, but in the allied genus 
Trigona, the species of which differ from the Meliponae in con- 
structing large queen cells and in storing them with a greater 
quantity of honey and pollen, the queen hatches with her ovaries 
full of ripe eggs. These facts indicate that the large size of the 
queen cell and its greater store of provisions are merely adapta- 
tions for accelcMating the development of the ovaries. Now on 
reverting to the honey-bee we may adopt a similar explanation 
for the feeding of the queen larva with a special secretion like the 
*'royal jelly." As is well knowTi, the queen honey-bee hatches 
in about sixteen days from the time the egg is laid, while the work- 
er, though a smaller insect and possessing imperfect ovaries, re- 
ciuires four or five days longer to complete her development. 
That the special feeding of the queen larva is merely an adapta- 
tion for accelerating the development of the ovaries is also indi- 
cated by the fact that this insect is able to lay within ten days 
from the date of hatching. If this interpretation is correct the 
qualitative feeding of the queen lar\'a is not primarily a morpho- 
genic but a growth stimulus. 

5. The grossly mechanical withdrawal by parasites like 
Orasema of food substances already assimilated by the larva, 
produces changes of the same kind as those which distin- 
guish the worker ant from the queen, i. e., microcephaly, microph- 
thalmy, stenonoty, and aptery. This case is of unusual interest 
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because the semipupa, after the detachment of the parasite, seems 
to undergo a kind of regeneration and produces a small but har- 
monious whole out of the depleted formative substances at its 
disposal. What is certainly a female or soldier semipupa takes 
on worker characters while the worker semipupa may be said to 
become infra-ergatoid as the result of the sudden loss of the for- 
mative sul)stances. These observations indicate that the 
normal worker traits mav be the result of starvation or withhold- 
ing of food rather than of the administration of a particular diet. 

6. The pseudog>'nes of Formica admit of a similar interpre- 
tation if it be true, as I am inclined to believe, that they 
arise from starved female larvie. Here. too. the organism 
underg(K*s a kind of regeneration or regulation and assumes the 
worker aspect owing to a dearth of sufficient formative substances 
with which to complete the development as originally planned. 

7. In the preceding cases the ants take on peculiar structural 
modifications as the result of tolerating parasites that bring about 
unusual perturbations in the trophic status of the colony. When 
ants themselves become parasitic on other ants a similar perturba- 
tion ensues, but in these cases the mori)hological effects are con- 
fined to the parasitic species and do not extend to their hosts. This 
must l)e attiibuttnl to the fact that the {)arasites live in afflu- 
ence and are no longer required to take part in the arduous and 
exacting lal)ors of the colony. Under such circumstances the 
inhibitory etTt^ctsof nutricial castration* on the development of the 
ovaries of the workers are removed and there is a tendency for 
this caste to be replacc*<l l)y egg-laying gyniecoid individuals or 
by ergatogynes, or for it to disappear completely. These effects 
are clearly visible in nearly all parasitic ants. In the European 
Harpegoxenus subhevis. for example, the only known females in 



* Nutricial ca>tr.t:i»n ' friin initrix, a luir-f) a> understood bv Marchal. inii>t 
Ixr «li>M!»L.ui*»lH'(l In .III alimentary rasi rat i« 'H (ICniery. Le l*«ilynv.rphisinc, 
etc ), altii«.u"h U»th are resinmsihle t< r the infertility (•t the worker. 
Through alimentary tas. ration the <leveloj>inent of the reproductive < rj/ans is 
inhihi.ed in the larva and pupa, and thi- mhibition is maintainetl in the adult 
l»y the stDnv: nur^in^ instincts which prevent the workers from aii])n»priatinjr 
much of the f<M)d suj»ply of the colt»nv to their individual u>e. In many of the 
higher animals nl^t (hirds. mammals j repri.tluction is inhibit e<l by the e.xerci-e 
of the nuiru ial function .\ thinl met hod i if inhibit inj( <^r destr«»yin;j the repn- 
du«tive funcii. in is known to occur in the "parasitic castration" if certain bees 
and wasps (.\n«lrena. Polistesj by Slrepsiptera (Stylops, Xenos. etc.) See 
iVrez. Des HflFets du Parasitii-me des Styloi)S sur les Apiaires du Genre Andrena. 
Actes Sk- Linn. Bordeau, isSfi. 40 pp 2 pll West wood has als<i described a 
Sirepsipterun (Myrmecolax nietneri) which in all ^probability jiroduces this form 
of castration in certain F<»rTnicidae 
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certain Icx^alities are gynaecoid workers. In the American Lepto 
thorax emersoni, as I have shown (1903), gynaecoid workers and 
ergatogynes are unusually abundant while the true females seem 
to be on the verge of disappearing. Among the typical amazon 
ants (Polyergus rufescens) of Europe, ergatogynes are not uncom- 
mon. In Strongylognathus testaceus the worker caste seems to 
be dwindling, while in several permanently parasitic genera 
(Anergates, Wheeleriella, Epoecus, Epipheidole and Sympheidole) 
it has completely disappeared. Only one cause can be assigned 
to these remarkable effects — the abundance of food with "which 
the parasites are provided by their hosts. 

8. In the Ponerinae and certain Myrmicinae, like Pheidole, 
Pogonomymiex and Aphaenogaster, the larvae are fed on pieces 
of insects or seeds, the exact assimilative value of which as food 
can neither be determined nor controlled by the nurses. And 
while they may perhaps regulate the quantity of food administered, 
it is more probable that this must fluctuate within limits so wide 
and indefinite as to fail altogether to account for the uniform and 
precise morphological results displayed by the personnel of 
the various colonies. Moreover, any accurate regulation of the 
food supply by the workers must be quite impossible in cases like 
that of the Pachycondyla larva bearing the commensal Metopina. 

9. The dependence of the different castes of the social insects 
on the seasons may also be adduced as evidence of the direct 
effects of the food supply in producing workers and queens. The 
latter are reared only when the trophic condition of the colony is 
most favorable and this coincides with the summer months; in 
the great majority of species only workers and males are produced 
at other seasons. Here, too, the cause is to be sought in the defic- 
ient quantity of food rather than in its quality, which is, in all 
probability, the same throughout the year, especially in such ants 
as the fungus-growing Attii. 

While these considerations tend to invalidate the supposition 
that qualitative feeding is responsible for the morphological pecul- 
iarities of the worker type, they are less equivocal in regard to the 
moq)hogenic effects of quantitative feeding. Indeed several of 
the observations above cited show very clearly that diminution 
in stature and, in pathological cases, even reversion to the worker 
form may be the direct effect of under-feeding. To the same cause 
we may confidently assign several of the atypical phases among 
ants, such as the micrergates, microg^^nes, and micraners, j\ist 
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as \vc may regard the macrergates, macrog>'nes, and macraners 
as due to overfeeding. These are, of course, cases of nanism and 
giantism, variations in stature, not in form. Similiarly. all cases 
in which, as in certain species of Formica, Camponotus, Pheidole, 
etc., the workers or desmergates vary in size, must be regarded 
as the result of variable quantitative feeding in the larval stage. 
Here we are confronted with the same conditions as Weismann 
ol)Scrved in prematurely pupating blow^-flies and entomologists 
have noticcxl in many other insects. Such variations are of the 
fluctuating type and are therefore attributable to the direct effects 
of the environment. The soldier and worker, however, differ 
from the queen in the absence of certain characters, like the 
wings, wing-muscles, spermatheca, some of the ovarian tubules, 
etc., and the presence of other characters, like the peculiar shape 
of the head and mandibles. In these respects the sterile castes 
may be regarded as mutants, and Weismann's contention that 
such characters cannot be produced by external conditions, such 
as feeding, is in full accord with De Vnes's hypothesis. His fur- 
ther contention, however, that they must therefore be produced 
by natural selection need not detain us, since it is daily becoming 
more and more evident that this is not a creative but an elimina- 
tive principle. It is certain that very" plastic insects, like the ants, 
have de\'eloped a type of ontogeny which enables them not only 
to pupate at an extremely early period of larval life, but also to 
hatch and survive as useful though highly specialized members of 
the colony. It is conceivable that this precocious pupation 
may be directly responsible for the complete suppression of cer- 
tain organs that recjuire for their formation more substance than 
the underfed lar\a is able to accumulate. At the same time it 
must be admitted that a direct causal connection between under- 
feeding on the one hand and the ontogenetic loss or development 
of characters on the other, has not been satisfactorilv established. 
The conditions in the termites which are often cited as furnishing 
pnxjf of this connection, are even more complicated and obscure 
than those of the social Hymenoptera. While Grassi and San- 
dias (1893) '^^^ Silvestri (1901) agree with Spencer in regarding 
fc^'ding as the direct cause of the production of the various castes, 
Herbst (1901) who has reviewed the work of the former authors, 
shows that their ot)servations are by no means conclusive; and 
Heath (1902) makes the following statement in regard to his ex- 
periments on Californian termites: **For months I have fed a 
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large number of termite colonies of all ages, with or without royal 
pairs, on various kinds and amounts of food — proctodaeal food 
dissivtcnl from the workers or in other cases from royal forms, 
stonunla^il food from the same sources, sawdust to which different 
nutritious ingredients have been added — but in spite of all I can- 
not ftvl perftx?tly sure that I have influenced in any unusual way 
the gunvth of a single individual/' 

This rather unsiitisfactory answer to the question as to whether 
quantity or ciuality of food or both, have an ergatogenic value, 
has knl some investigators to seek a solution along more indirect 
linos. Thus O. Hertwig and Herbst suggest that the morphogenic 
stinuihis may be fiunished by some internal secretion of the re- 
pnxhictive oigans. This, too. is possible, but owing to our very 
imperfect knowledge of the internal secretions, even in the higher 
animals, we are not in a position either to accept or reject this 
suggestion. 

We may conckide, therefore, that while the conception of the 
worker ty^v as the result of imperfect nutrition is supported by a 
iXMisideiable volume c^f evidence, we are still unable to understand 
hvnv this lesuh can take on so highly adaptive a character. Such 
a a^ioise ert\vt can hardly be due to manifold and fluctuating 
external causes like nutrition, but must proceed from some more 
dtvply seat^xl cause within the organism itself. Of course, the 
diflknilty here encountereil is by no means peculiar to polymor- 
phism: it contionts us at every turn as the all-per\-ading enigma 
of living matter. 

An intensive study of the stnicture and habits of ants must 
inevitably lead to a certain amount of sjxvulation concerning the 
phyloi^enetic development of their colonies. That these insects 
have had communistic habits for ages is clearly indicated by the 
fact that sill v>t the nuitieriHis existing species are eminently social. 
There cat\ bo little doubt, however, that they rose from forms with 
habits not \ttilike those we find tvxlay in s<.Mne of the s^Mitar^' wasps, 
such as the UenilKVidvC. or in the remarkable South African bees 
ot the -^c!ius AlUxlajv. I'r.like other soIitar>" wasps, the females 
of l>e!Ti:v\ mav be s;.itd to be tncii^ientlv s^vial, since a number of 
theiv. clK\>se a nesting site in cv^mmon and, though each has her 
o\v!i bur-v^Nv. ^w^^vrate with one at^other in driWng away intrud- 
et>;. Bo»v:v\ has alsv^ taken an iniwrtant step in the direction 
^.>t the swial wastes not <.nilv in survivinv: the hatching: of her 
la*\a\ bnr alsk^ it\ visiting them ftvni day to day for the pur- 
j\>sc oc i>H>viding theti! wtth f:\^ insect tVxvi. 
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At a ver\' early period the ants and social wasps must have 
made a further advance when the mother insect succeeded in sur- 
viving till after her progeny had completed their development. 
This seems to have led naturally to a stage in which the young 
females remained with their mother and reared their progeny in 
the parental nest, thus constituting a colony of a number of simi- 
lar females with a common and indiscriminate interest in the 
brcMxl. This colony, after growing to a certain size, became un- 
stable in the same way as any aggregate of like units, and must 
soon have shown a differentiation of its members into two classes, 
one of the individuals devoted to reproduction and another class 
devoted to alimentation and protection. In this division of labor 
only the latter class underwent important somatic modification 
and s{)ecialization, while the former retained its primitive and 
more generalized characters. It is more than probable, as I shall 
attempt to show in the secjuel. that this differentiation was mani- 
fested in the sphere of instinct long before it assumed a morphologi- 
cal e-xpression. The social wasps and the bumble-bees are still 
in this stage of sociogeny. The ants, however, have specialized 
and ri'tined on these conditions till they have not only a single 
marke<l alimentative and protective caste without wings and lack- 
ing many other female characters, but in some species two dis- 
tinct castes with a conesjxmding further division of labor. In 
the i)hylogeny as well as the ontogeny these characters appear as a 
result of nutricial castration. 

If the foregoing considerations be granted the biogenetic law 
may l>e said to hold good in the sociogeny of the ants, for the 
actual ontogenetic development of their colonies conforms not 
only to the purely conjectural recjuirements of phylogeny but 
also to the stages rei)resented by the various extant groups of 
social insects. It is clear that we cannot include the honey-bee 
among these gn )U{)S. since this insect is demonstrably so aberrant 
that it is dirtlcult to compare it with the other social insects. 

Comparison of the different genera and sub-families of ants 
among themselves shows that some of them have retained a very 
primitive srK'ial organization, and with it a relatively incomplete 
polymori)hism, whereas others have a much more highly develoj)- 
ed social life and a greater ditTerentiation of the castes. Such a 
comi)arison, coupled with a study of the natural relationships of 
the various genera as displayed in structure, suggests that 
the advance from generalized to highly specialized societies 
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did not follow a single upward course during the phylogeny, but 
occurred repeatedly and in different phyletic groups. And since 
the complications of polymorphism kept pace with those of social 
organizations, we may say that the differentiation of the originally 
single worker caste into dinergates, or soldiers, on the one hand, 
and micrergates, or small workers, on the other, has been several 
times repeated in remotely related genera. In some genera 
(Stenamma sens, str., Leptothorax) there are also indications of a 
lapsing of highly specialized into simpler conditions by a kind of 
social degeneration. In its extreme form this manifests itself 
as a suppression of castes and a consequent simplification of 
polymorphism. Beautiful illustrations of this statement are ftir- 
nished by the parasitic species that have lost their worker caste. 
But there are also cases in which the queen caste has been sup- 
pressed and its functions usurped by workers (Leptogenys). 

Not only have these j^reater changes been effected and fixed 
during the phylogenetic histor>' of the Formicidae, but also many 
subtler differences such as those of stature, coloration, pilosity 
and sculpture. And although such differences belong to the class 
of fluctuating variations and are usually supposed to have a 
greater ontogenetic than phylogenetic significance, they are un- 
doubtedly of great antiquity and must therefore be r^^arded as 
more important than many of the minor morphological traits. 

Emer\' was the first to call attention to a number of i>eculiar 
phylogenetic stages in the development of stature among ants. 
(iSq4). He found by comparison with the male, which is to be 
regarded as a relatively stable and conser\'ative form, that the 
cospecific females and workers may vaiy in stature independ- 
ently of each other. The following are the stages which he rec- 
ognized and some additions of my own: 

1 . In the earliest phylogenetic condition, which is still pre- 
ser\'ed in the ants of the subfamily Ponerinae and in certain Myr- 
micinae (Pseudomymia, Myrmecina, etc.), the workers are mono- 
morphic and of about the same size as the males and females. 

2 . The worker becomes highly \ariable in stature, from large 
forms (dinergates. or maxima workers) resembling the female, 
through a series of intermediates (.desmergates, or mediae) to very 
small forms ('minima workers, or micrergates). This condition 
obtains in the Dor>'linae, some Myrmicina? (Pheidole, Pheidolo- 
j^eton. Atta'. Camponotina^ (^Camponotus) and Dolichoderinae 
' Azteca .» . 
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3. The worker becomes dimorphic through the disappearance 
of the desmergates, so that the originally single variable caste is 
now represented by two, the soldier (dinergate) and worker 
proper. We find this condition in certain Myrmicinac and Cam- 
ponotinai (Cn'ptocerus, Pheidole, Acan thorny rmex. Colobopsis, 
etc.) 

4. The soldier of the preceding stage disappears completely, 
so that the worker caste again becomes monomorphic, but is 
represented by individuals ver\' much smaller than the female. 
Such individuals are really micrergates. This condition is seen 
in certain Myrmicine genera, especially of the tribe Solenopsidii 
(Carebara, Erebomyrma, Diplomorium, most species of Solenop- 
sis, etc.) 

5. The worker form disappears completely leaving only the 
males and females to represent the species, which thus returns to 
the condition of sexual dimorphism seen in the great majority 
of insects and other Metazoa. This occurs in the parasitic ants 
of the genera Anergates, Wheeleriella, Epcecus, Sympheidole and 
Epiphoidole. 

6. In certain species the workers remain stationary while the 
female increases in size. This is indicated bv the fact that the 
worker and male have approximately the siime stature. Such 
conditions ol)tain in certain Myrmicina) (Cremastogaster) , Cam- 
ponotinie (Lasius, Prenolepis, Brachymyrmex, the North Amer- 
ican species of Myrmecocystus) , and Dolichcxlerina? (Iridomyr- 
mex, Dorymyrmex, Liometopum). 

7. The worker caste remains stati(;nary while the female 
diminishes in size till it may become even smaller than the large 
workeis. This occurs in certain parasitic species of North Amer- 
ica, like Ai)ha?nogaster tennesseensis among the Myrmicina?, and 
among the Camponotin^e in the species of the Formica microgyna 
grouj) (K. dinicilis, nevadensis. impexa, dakotensis, nepticula). 

8. The female phase disappears completely and is replaced 
by a fertile, or g\'ru3DCoid worker form. This occurs in certain 
Ponerine genera like Leptogenys (including the subgenus Lobo- 
pelta), and probably also in Diacamma and Champsomyrmex. 
The conditions in Acanthostichus and certain Cerapachyi (Para- 
syscia peringueyi) indicate that the dichthadiigynes of the Dor>'- 
lina? may have arisen from such g\'na?coid workers instead of from 
winged queens. 
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9. The female shows a differentiation into two fonns (a and 
/? females) characterized by differences in the structure of the 
legs and antennae, in pilosity and coloration (Lasitis latipes), 
or in the length of the wings (macropterous and micropterous 
females of L. nigcr). The macrocephalic and microcephalic 
females of Campcmotus abdominalis and confusus described by 
Emery (1896) may also be regarded as a and p forms. In this 
scries, stages one to five represent changes in the worker caste 
while the female remains relatively stationary, whereas stages six 
to nine represent the converse conditions. Stages one to four 
probably succeeikxl one another in the order given, but sta^e five 
may ha\e arisen either from the first or fourth. The sixth to 
ninth stages, must of course, be supposed to have developed inde- 
pendently of one another. 

The stature cUlTerences described in the above paragraphs are 
in most if not cdl eases, highly adaptive. This is clearly seen in 
such forms as the Indo-African Carebara, the huge, deeply, 
colortnl females of which are more than a thousand times as lai^e 
as the diminutive, yellow workers. This ant dwells in termite 
nests where it occupies chambers connected by means of tenuous 
galleries with the spacious aj^artments of its host. The termites 
constitute a supply of foixl so abundant and accessible that the 
workers are able to lear enormous males and females, while they 
themselves must preserve their diminutive stature in adaptation 
to their clandestine and thievish habits. Similar conditions are 
found in many sptvies of the allied genus Solenopsis, which 
inhabit delicate galleries comnumicating with the nests of other 
ants on whose larva^ and pupa^ they feed. In one species of 
this i^enus (S. geminatcO, however, which leads an independent 
life and feeds on niiseellaneinis insects and seeds, the worker caste 
is still highly ]>olynioiphic. 

Another interesting ease of adaptation in stature is seen in the 
ants of the I'\>rniica mieu^gyna group. The females of these 
are temporarily ]>arasiiie in the nests of other Formicae and 
are therefore relieved of the laluM' of digging nests for them- 
selves and rearing their tirst biood of larvie. On this account 
they need not store up large ciuantities of food, so that the nour- 
ishment which in nonparasitic sptvies goes to produce a compara- 
tively few large females may be applietl to the production of a 
large number of small individuals. This latter condition is, indeed, 
necessary in parasitic sptvies which are decimated by many 
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vicissitudes before they can establish themselves successfully 
among alien hosts. I have already emphasized the adaptive 
significance of the disappearance of the worker caste among per- 
manently parasitic species like Anergates, Wheeleriella. etc. 

There are several cases in which the worker and female differ 
greatly in color, pilosity or sculpture, and in such cases either 
caste may be conser\'ative or aberrant according to ethological 
requirements. Thus in certain temporar>'^ parasites like Formica 
ciliata, oreas. crinita, dakotensis, and diflicilis, the female is 
aberrant in one or more of the characters mentioned, while the 
cospecific worker retains the ancestral characters of the same 
caste in the closely allied forms of F. rufa. The same condition 
is seen in a ver\' different ant, Apha^nogaster tennesseensis, as 
the result of similar parasitic habits. In all of these species the 
females alone have developed myrmecophilous characters, like 
the long yellow hairs of F. ciliata, or the mimetic coloring of F. 
diflicilis, which enable them to foist themselves on allied species 
and thus avoid the exhausting labor of excavating nests and 
rearing young, whereas the workers remain unmodified. 

The foregoing observations indicate that in morphological 
characters the worker and female of the same species have ad- 
vancc^d or digressed in their phylogeny, remained stationar\' or 
retrograded, indejx^ndently of each other. The same peculiarity 
is also obser\'aV)le in spc»cies with distinct worker and soldier castes. 
It thus becomes imiK)ssible. even in closely related species of cer- 
tain genera, like Pheidole. to predict the characters of the worker 
from a study of the cosi)ecific soldier or vice versii. And while 
adai)tive characters in stature, sculpture, pilosity and color must 
(le[)end for their ontogenetic development on the nourishment 
of the larva?, it is equally certain that they have been acquired 
and fixed during the phylogeny of the species. In other words, 
nourishment, temperature, and other environmental factors 
merelv furnish the conditions for the attainment of characters 
predetermined by heredity. We are therefore compelled to agree 
with Weismann that the characters that enable us to differentiate 
the castc*s must be somehow represented in the egg. We may 
grant this however, without accepting his conception of represen- 
tative units, a conception which has been so often refuted that it is 
unnecessar>- to reconsider it in this connection. 

Having touched upon this broader problem of heredity it will 
be necessary to say something about the inheritance or non-inher- 
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itance of acquired characters, especially as Weismann and his fol- 
lowers regard the social insects as demonstrating the non-trans- 
missibility of somatogenic traits. In establishing this view and 
the all-sufficiency of natural selection to which it leads, Weismann 
seems to me to have slurred over the facts. While he admits that 
the workers may lay eggs, and that these may produce male off- 
spring capable of fertilizing females, he nevertheless insists that 
this is altogether too infrequent to influence the germ-plasm of 
the species. I venture to maintain, on the contrary that fertile 
workers occur much more frequently in all groups of social 
insects than has been generally supposed. As this fertility is 
merely a physiological state it has been overlooked. Marchal 
has shown how readily the workers of the social wasps assume 
this state, and the same is true of the honey-bees, especially of 
certain races like the Egyptians and Cyprians (Apis mellifica, fasci- 
ata and cypria) . In the hives of these insects fertile workers are 
either always present or make their appearance within a few days 
after the removal of the queen. Among termites fertile soldiers 
have been observed by Grassi and Sandias and fertile workers 
by Silvestri. Among ants fertile, or gynaecoid, workers occur so 
frequently as to lead to the belief that they must be present in all 
populous colonies. Their presence is also attested by the produc- 
tion of considerable numbers of males in old and queenless com- 
munities. In artificial nests Wasmann, (1891), Miss Fielde (1905) 
and myself have found egg-laying workers in abundance. 

Now as the males that develop from worker eggs are perfectly 
normal, and in all probability as capable of mating as those de- 
rived from the eggs of queens, we are bound to conclude, especially 
if we adopt the theory of heredity advocated by Weismann him- 
self, that the characters of the mother (in this case the worker) 
may secure representation in the germ-plasm of the species. 
Weismann is hardly consistent in denying the probability of such 
representation, for when he is bent on elaborating the imag^inary 
structure of the germ-plasm he makes this substance singularly 
retentive of alteration by amphimixis, but when he is looking for 
facts to support the all-sufficiency of natural selection the germ- 
plasm becomes remarkably difficult of modification by anything 
except this eliminative factor. Certainly the simplest and direct- 
est method of securing a representation of the worker characters 
in the germ-plasm would be to get them from the worker itself 
that has survived in the struggle for existence, rather than through 
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the action of natural selection on fortuitous constellations of 
determinants in the germ-plasm of the queen. If we grant 
the possibility of a periodical influx of worker germ-plasm 
into that of the species, the transmission of characters acquired 
by this caste is no more impossible than it is in other animals, and 
the social insects should no longer be cited as furnishing conclu- 
sive proof of Weismannism. 

Plate has attempted to overcome the difficulties pre- 
sented by the normal sterility of the worker by supposing that 
the distinguishing charactei*s of this caste arose prior to its 
inah)ility to reproduce. He recognizes the following stages in 
the phylogeny of the social insects. 

" I . The presocial stage with but a single kind of male and 
female. 

"2. The social stage with but a single kind of male and 
female. The peculiarities in nesting, caring for the brood, and 
other instincts were already developed during this stage. 

" 3 . The social stage with one kind of male and two or several 
kinds of females, which were all fertile, but in consequence of the 
physiological division of labor became more and more different 
in the cr)urse of generations. The division of labor took place in 
such a manner that the sexual functions passed over primarily to 
a group A, while the construction of the nest, predator>'^ expedi- 
tions and other duties devolved mainly on another group of indi- 
viduals (B) which on that account used their reproductive organs 
less and less. 

"4. The present stage with one kind of male, a fertile form 
of female, which arose from group A, and one or several kinds of 
sterile females, or workers (group B)." 

Plate assumes that the differentiation into sterile and fer- 
tile forms did not take place till stage 3, and if I understand him 
correctlv, not till after **the races had become differentiated 
morphologically." This view, as he admits, resembles Spencer's. 
The two views, in fact differ merely in degree, for the underlying 
contention is the same, namely that sterility is one of the most 
recently developed characters among the social insects. There 
can be little doubt, however, that the smaller adaptive characters, 
for example those of the females of certain Formicse above men- 
tioned, must have made their appearance in the fourth stage of 
Plate's scheme. The view which I have advocated differs'^from 
Plate's in admitting that even in this stage the workers'are fertile 
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In the lives of the social insects the threptic, or philoprogeni- 
tive instincts are of such transcendent importance that all the 
other instincts of the species, including, of course, those of ali- 
mentation and nest-building, become merely tributary or ancillary. 
In ants, especially, the instincts relating to the nurture of the 
young bear the aspect of a dominating obsession. The very 
strength and scope of these instincts, however, renders the insects 
m(^re susceptible to the inroads of a host of guests, commensals 
and parasites. Besides the parasitic larvae of Chalcidids, Lome- 
chusini and Phorids there are many adult beetles and other insects 
on which the ants lavish as much or even more attention than 
they do on their own brood. And when the ants themselves 
become parasitic on other ants, it is always either for the sake 
of having their own brood nurtured, as in the temix)rarily and 
[permanently parasitic forms, or for the purpose of securing the 
brood of another species, as in the slave-making, or dulotic 
si)ecics. 

The philoprogenitive instincts arose and were highly developed 
among the solitary' ancestral insects long before social life 
made its appearance. In fact, social life is itself merely an exten- 
sion of these instincts to the adult offspring, and there can be no 
doubt that once developed it reacted rapidly and powerfully in 
perfecting these same instincts. It is not so much the fact that 
all the activities of the social insects converge towards and center 
in the lepicxluction of the species, for this is the case with all 
organisms, as the elaborate living environment developed for the 
nurture of the young, that gives these insects their unique ix)si- 
tion among the lower animals. A full analysis of the threptic 
activities would involve a study of the entire etholog>' of the 
sf)cial insects and cannot be undertaken at the present time. 
Nevertheless the bearing of these instincts on the subject of poly- 
morphism can hardly be overestimated and deser\'es to be em- 
phasized in this connection. 

All writers agree in ascribing f>olymorphism to a physiological 
division of labor among originally similar organisms. This is 
tantamount to the assumption that the phylogenetic differentia- 
tion of the castes arose in the sphere of function before it mani- 
fested itself in structural peculiarities. Although this view im- 
plies that the female, or queen, was the source from which both 
the instincts and structures of the worker were derived, it has been 
obscured by an improper emphasis on the instincts of the honey- 
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bee, in which the female is clearly a degenerate organism, and on 
certain specialized instincts, supposed to belong exclusively to 
worker ants like those of the slave-makers (Polyergus, and For- 
mica sanguinea). We have therefore to consider, first the in- 
stincts ()i the queen, and second, any evidence that may go to 
show that instinct-changes precede moiphological differentiation 
in the j^hyloguny of the species. 

It is evident that the social insects may be divided into two 
groups according to the instinct role of the queen. In one group, 
embracing the social wasps, bumble-bees, ants and termites, the 
femalc! is the complete prototype of her sex. Even the queen of 
the slave-making ants manifests in the founding of her colonies 
all the threj^tic instincts once supposed to be the exclusive preroga- 
tivfi (;f the woiker caste. These may be called the primary 
instincts. After the colony is established, however, and she no 
lonj^er needs to manifest these instincts, she becomes a mere egg- 
l.'iyin^ machine and her instincts undergo a corresponding 
ehaiiL^e and may now be designated as secondary. She thus 
jjasscs throu^^h a gamut of instincts successively called into 
net i'v'ity by a series of stimuli which in turn arise in a definite order 
fioiii lifi- ehan<^n'n!^^ social environment. The workers, however, 
ai<' capnMi' of relocating only a portion of the female gamut, the 
pi iiij.'ii y scries. In gyn^ecoid individuals there is also a tendency 
to l.'ikc up ihc; secondary series, but in most workers this has 
been suj'presscd by countless generations of nutricial castration. 
'i'lx- sncinl insects of this type may be called gynflBCotelic, to indi- 
c'lte tli.'it. the female has preserved intact the full series of sexual 
attributes inherited] from her solitary^ ancestors. In these the 
])rii nary and secondary series were simultaneous or overlapped com- 
pletely, in the gyn^ecotelic social insects they are extended over 
a lonL^er j)eriod (A time and overlap only in part, as social life per- 
mits the extension of the secondaiy long after the primary series 
has ceased to manifest itself. It will be seen that the division of 
labor which led to the special differentiation of like females into 
workers and queens is clearly foreshadowed in the consecutive 
differentiation of instincts in the individual queen. The second 
group of social insects is represented by the honey-bees and pro- 
bably also by the stingless bees (Meliponidae) . In these only the 
secondary instincts are manifested in the queen, while the worker 
retains the primaiy series in full vigor and thus more clearly repre- 
sents the ancestral female of the species. This type may there- 
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fore be called ergatoteiic. The suppression of the primary in- 
stincts in the queen honey-bee was undoubtedly brought about 
by a change in the method of colony formation. When the 
habit of swarming superseded the establishment of colonies by 
solitary queens, as still practiced by the gynaecotelic insects, the 
primary instincts of the female lapsed into abeyance or became 
latent. This change took place so long ago that it has had time 
to express itself in the structure of the honey-bee as compared 
with the worker (shorter tongue and wings, feebler sting, degen- 
erate structure of hind legs, etc.) 

The first of the following examples which seem to indicate 
the occurrence of instinctive prior to morphological differentia- 
tion, shows at the same time how the ergatoteiic type of the 
honey-bee may have arisen from the gynaecotelic type of the 
social wasps and bumble-bees. 

1 . The queens of certain species of Formica (F. rufa, exsec- 
toides, etc.) are no longer able to establish colonies without the 
cooperation of workers. The common method of colony forma- 
tion among these insects is by a process of swarming like that of 
the honey-bee; a certain portion of the colony emigrates and 
founds a new nest with one or more of the queens. When this 
method is impracticable the young queen seeks the assistance of 
an allied species of Formica (F. fusca), the workers of which are 
willing to take the place of her own species in rearing her brood. 
In F. rufa and exsectoides there is nothing in the stature or struc- 
ture of the queen to indicate the presence of these parasitic 
instincts, but, in many of the allied species, like F. ciliata, dakoten- 
sis, microg^na, etc., the colonies of which are smaller and no 
longer swarm, or do so only to a very limited extent, the queens 
have become more dependent on the workers of other species 
and have developed mimetic characters or a dwarf stature 
to enable them to enter and exploit the colonies of alien Formicae. 

2. In many ants the callows, or just-hatched workers, con- 
fine themselves to caring for the larvae and pupae and do not 
exhibit the foraging instincts till a later period. But even the 
adult workers may perform a single duty in the colony for long 
periods of time, if not indefinitely. Thus Lubbock, (1894), and 
Viehmeyer (1904) have observed in certain Formica colonies that 
only certain individuals forage for the community. The latter 
has also noticed that certain individuals, indistinguishable mor- 
phologically from their sister workers, stand guard at the nest en- 
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trances. In other genera, like Camponotus, Atta, Pheidole, etc., 
with species that have desmergates, the morphological differen- 
tiation between foragers and guardians is still tinsettled. It 
becomes completely established, however, in certain genera and 
species with the suppression of the desmergates. A remarkable 
example of division of labor without corresponding structural 
differentiation is seen also in the above mentioned (Ecophylla, an 
ant which inhabits a nest of leaves sewn together with jfine silk. 
According to the observ^ations of Dodd (1902) and Doflein (1905), 
when the nest is torn apart the monomorphic workers separate 
into two companies, one of which stations itself on the outside, 
draws the separated leaves together and holds them in place 
with the claws and mandibles, while the other moves the 
spinning larvae back and forth within the nest till the rent is re- 
paired with silken tissue. 

3. An interesting case is presented by the honey^ants (Myr- 
mecocystus melliger and mexicanus.) All the workers of these 
species, though variable in size, are structurally alike. Among 
the callows, however, and quite independently of their stature, 
certain individuals take to storing liquid food, as I have found in 
my artificial.nests of the latter species, and gradually, in the course 
of a month or six weeks, become repletes, or plerergates. Except 
for this physiological peculiarity, which slowly takes on a mor- 
phological expression, the plerergates and ordinary workers are 
indistinguishable. We must assume, therefore, that the desire to 
store food represents an instinct specialization pecxdiar to a 
portion of the callow workers. There can be no doubt that as 
our knowledge of the habits of ants progresses many other cases 
like the foregoing will be brought to light. 

It may be maintained that in these cases physiological states 
must precede the manifestation of the instincts, and that these 
states, however inscrutable they may be, are to be conceived as 
structural differentiations. There is undoubtedly -much to jus- 
tify this point of view. The elaborate sequence of instincts in the 
queen ant, for example, is accompanied by a series of physiologi- 
cal changes so profound as to be macroscopical. After the loss of 
her wings, the wing muscles degenerate and the fat-body melts 
away to furnish nourishment for the ovaries, which, in the old 
queen, become enormously distended with eggs as the breeding 
season approaches. Such changes would seem to be amply 
sufficient to account for the changing instincts. I have found 
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that mere artificial dealation at once alters the instincts of the 
queen, probably through a stimulus analogous to that which leads 
to the atrophy of a muscle when its nerve is severed, and in the 
case under consideration leads to the degeneration of the wing- 
muscles and to changes in the ovaries. In the mermithergates 
and pseudog>Ties we also have peculiarities of behavior which 
are attributable to peculiar physiological states. Similarly, 
nutricial castration may be said to be a physiological state 
resembling that of hunger. We may conclude, therefore, that 
the worker, both in its ontogenetic and phylogenetic develop- 
ment, is through and through a hunger-form, inured to pro- 
tracted fasting. Miss Fielde has shown (1904) that the work- 
ers of Camponotus americanus may live nearly nine months 
without food, which is as long as the much larger and more 
vigorous queens are known to fast while establishing their col- 
onies. The larv'ae of ants, too, are knowTi to remain alive in 
the nests for months without growing. And even when food 
is abundant the workers appropriate very little of it to their 
individual maintenance, but distribute it freely among their 
sister workers, the brood and queen. It is not improbable, 
moreover, that the single instinct peculiar to workers, the instinct 
to leave the nest and forage, is the direct result of a chronic 
state of hunger. 



HABITS OF INSECTS AS A FACTOR IN 
CLASSIFICATION.* 

Herbert Osborx. 

There is, I presume, at the present time a very general agree- 
ment among systematists that our systems of dassification should 
represent something more than a convenient placing of groups in 
divisions in which they may be discovered by some key. Cer- 
tainly all naturalists who look into the significance of relationship 
must wish to see their classification represent what they can 
discover in the way of natural affinity or the lines of derivation of 
the respective groups. It is also, I presume, a common if not 
universal experience that in ever\- piece of systematic work there 
remains at the end some unsolved problem or some remnant of un- 
certain species that cannot be placed to the satisfaction of the 
worker. It is not my expectation that I can solve these perplexi- 
ties in a short discussion of the criteria for taxonomic work, but 
it appears to me that we may secure some assistance and reach, 
perhaps, more satisfactor\' results if we bring to our assistance in 
this difficult field as many as possible of the factors which have 
been concerned in the differentiation of species, and, therefore, 
a recognition of the characters by which species and the larger 
taxonomic groups may be separated. Of these different factors 
the habits associated with the life of insects is one which should 
doubtless be given much greater attention than has been our prac- 
tice in most of our systematic work. In large part, of course, 
this is due to the fact that we have been compelled to work with 
collected material of which we knew practically nothing as to 
environment or habit, or sometimes, even as to the more general 
ecologic conditions. Such data ought to be considered more and 
more an essential part of the basis of classification. 

Insects doubtless serve as well as any of the great groups of 
animals for the illustration of any biological principle, and it is 
my belief that almost ever>' important principle in biology- 
may be studied and elucidated within the group. What is said 
here about insects may, therefore, in large part be applied to other 



♦Annual address delivered at the Chicago meeting, January 3, 190a. 
iddress was illustrated and ampliried by a series of lantern dioes. 



The 



a( 

70 



1 908] Habits of Insects as a Factor in Classification 71 

groups of animals, but I wish especially to speak of this group. 
No better audience for such a subject could be possible than one 
including so many who are devoting a large amount of valuable 
time and effort to the perplexing problems of insect classification. 

Some twenty years ago our worthy president, Professor Com- 
stock, published a remarkably suggestive paper on Evolution and 
Taxonomy in which he set forth in a masterly manner the idea 
that what we believe in evolution should be used as a basis in our 
taxonomic work, or that our systems of classification should show 
the lines of evolution of the various groups. Since then some 
papers have made good use of this general principle, but there 
are still many groups in which current classifications have largely 
ignored the principle or sadly distorted it in interpretation. 

Perhaps if we agree on the principle we have used unfortunate 
methods in determining its application, and it is with the hope 
of showing possibly a little more clearly one of the helps in deter- 
mining this point that I propose to discuss the habits of insects 
in connection with the possible aid they may give us in tracing 
the lines of evolution. 

Primitive insects which we may conceive to have been largely 
terrestrial in habit have diverged along certain main pathways 
such as adaptation to aquatic life, underground existence, arboreal 
life, sedentar>' condition, parasitic habit, gall making habit, and 
a host of minor lines of special adaptation. To bring out their 
significance we may best review somewhat hurriedly some of 
these lines of divergence. 

SUHTERRAXEAX LIFE. 

The tendency of insects to burrow underground is perhaps 
one of the more primitive lines of adaptation, as it may very 
easily be seen to come from their efforts at concealment, to escape 
enemies, to avoid light, or in arid regions to escape excessive 
heat, and in many groups as the simplest mode of pupation. From 
the more general form, however, we find in almost ever>' order 
cases of especially adapted species or sometimes whole genera or 
families including var\'ing degrees of adaptation to underground 
life. Mole crickets are the most perfectly adapted of the Orthop- 
tera. but indications of the easy stages in this group are sho\Mi 
by crickets and stone crickets which are less perfectly fitted for 
such life. A group taking these features into account would evi- 
dently place the mole cricket as the extreme form in this line of 
adaptation. 
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Among Hemiptera we have numerous cases of subterranean 
adaptation, the most of the Cicadas, the root inhabiting Pul- 
goridae, Cercopidae, Membracidae, and the highly specialized 
underground species of Aphids and the burrowing Cydnidae 
showing a drift in this direction. The Cicadidae are extremely 
specialized for such life, and the nymphal stages profotindly 
modified, showing a long ancestry of underground life. Among 
the Fulgorids, Membracids and the Cercopids it occurs in isolated 
forms and in these is in most cases of recent origin. Among the 
Aphids many species of Rhizobius, Pemph^s and Schizoneura 
show this adaptation, often greatly complicated with association 
with ants and by alternation of food plants or different root and 
leaf feeding forms. In every case, however, there is the best 
of evidence of the derivation of these root living forms from an 
ancestry that lived only above ground, and hence a due to their 
systematic relationships is easily found. 

The ant lion is a special case of adjustment and a striking con- 
trast to the aquatic and terrestrial members of its order. In the 
construction of its pit-falls it shows a plan of underground life that 
differs strikingly from that of any other insect and is so distinct 
that it may be considered a good family character. 

In Coleoptera the underground habit is distributed among 
many diffeient families, but is especially characteristic of the 
Scarabajidae in a large section of which the underground con- 
dition prevails for all but a short period of adult life. Here there 
is a very distinct and extreme adaptation both in the matter of 
food and adjustment to soil that fits them for this condition. 
Among the flies we have the burrowing larvae of the crane flies 
and the Bibionidae. 

Among the butterflies and moths we have but little adaptation 
to underground life aside from the burrowing into the ground 
for the purpose of pupation, but cut worms and sod worms spend 
a considerable portion of their larval life in the soil, though 
feeding for the most part above ground. The bees, ants and 
wasps present us with a number of extreme forms of undergrotind 
habit, but this is in many cases associated with community life. 
In fact community life seems very likely to have originated in 
nearly every case from the insects which had adapted themselves 
to this sort of existence. Some sort of protection such as cavities 
in the ground or in rocks or trees may have been an essential 
factor in the development of community life. 
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ADAPTATION TO AQUATIC LIFE. 

The insects which live in the water show ver>' distinct lines of 
divergence from the terrestrial habit and we can trace in a great 
many different groups the connection with the land inhabiting 
forms with ver>' great certainty. 

There is at present probably no question as to the general 
principle of the derivation of aquatic forms from those inhabiting 
the land, but the relations of the different groups and the particu- 
lar lines of adaptation are open to further study. One feature 
that is perhaps sometimes overlooked is that the groups in which 
the aquatic habit is most perfectly established are those which 
have been for the longest time fitted for such existence, and there- 
fore show less perfectly the connection with land inhabiting 
forms. The groups of dragon flies and May flies may both be 
looked upon as having established the aquatic habit at a very 
remote period, and as showing at present a very perfect adjust- 
ment in the larval stage for this mode of life. In both of these 
groups the larvae are capable of aquatic respiration and have 
been provided with tracheal gills, adapted on different lines, so 
that they need not come to the surface in order to gain air. The 
development of these tracheal gills, however, must have been a 
matter of long evolution, but the fact that they are associated 
with a complete but modified tracheal system is evidence of their 
origin, subsequent to that of trachea. 

In the mosquito, on the other hand, we have forms in which 
such a perfect aquatic respiration is not developed, the larvae, 
in nearly all species, being obliged to make frequent trips to the 
surface of the water in order to acquire fresh supplies of air. And 
here, too, there is a distinct interchange of the contents of the 
tracheal tubes permitted by the open spiracles. A more spec- 
ialized condition is shown in the buffalo gnats where there is a de- 
velopment of gill filaments capable of absorbing oxygen from the 
water and permitting strictly aquatic respiration without any 
recourse to the atmosphere. It has lately been shown, however, 
that tracheal tubes are present but become much reduced in 
these gill filaments so that there is ever>' reason to assume that the 
aquatic respiration is of comparatively recent origin. 

In the aquatic Hemiptera we have a series of families which 
show successive stages of adaptation to aquatic life, and we may 
trace by easy stages the passage from land or shore living forms to 
those which are most completely specialized for aquatic life. 
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The water striders which live entirely on the surface of the water 
have a rather special adaptation, but with the Naucoridfie we 
reach a group in which the aquatic life is well established. These 
insects have their form well fitted for swimming, but their respi- 
ration is dependent upon the atmosphere, and they must make 
frequent trips to the surface. Somewhat more specialized are the 
Belostomidae in which the ability to remain under water is very 
perfectly developed, but without special gill structures for aqua- 
tic respiration. The Nepidae go further in that they have 
long tubular structures which permit them to reach the surface of 
the water without bringing the body up to the surface. The 
water boatman and Corixa, though not more specialized in these 
features, show in some other respects a more perfect adaptation 
and are to be considered as among the most extreme of the 
aciuatic groups. It seems to me apparent from such a series as 
this that the arrangement of groups should be made to correspond 
as closely as possible with the successive stages in specialization 
for the particular habitat which is present. That these insects 
are descended from strictly terrestrial forms seems certain, and 
that their various adaptations represent different d^^rees of per- 
fection in adjustment to the new habitat will, I believe, fit in 
most perfectly with the comparative study of their structure. 
It is shown, perhaps, most decidedly in the condition of the an- 
tennae and in the modifications of the legs in adaptation to swim- 
ming. 

Most of the aquatic beetles appear to have but recent adapta- 
tion to this habit, as all are obliged to secure air from above 
water, and in most species a considerable ability to live outside 
the water is present. It is also quite certain that the aquatic 
habit has in this group been acquired independently in the 
different families. 

With the evidence that may be accumulated in all the different 
orders of insects it seems certain that in every group of insects 
having aquatic habits we may confidently trace a derivation from 
teiTestrial ancestors, and hence in aiTanging phylogenies we may 
consider that those less perfectly adapted are the more primitive 
and those most perfectly fitted for aquatic life are the most 
specialized. This will involve some radical changes from accepted 
and time honored systems of classification, but will, I believe, 
in ever>' instance result in more rational and satisfactory group- 
ings. 
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THE SEDENTARY HABIT. 

Insects in many different groups show a tendency to become 
fixed for part or all of the life cycle, and in some cases they reach 
very extreme conditions in this direction. It is most pronounced 
in the group of Hemiptera, and in this group it shows a ver>' com- 
plete series of gradations from the free forms to those which are 
most extremely sedentar>\ In the Psyllidas for example there 
are some forms which show a tendency toward attachment dur- 
ing the larval stages, but in others this is modified into the gall 
infesting habit. In the white flies there is fixation during the 
larval and pupal stages with the free adult. In Aphids there 
are many species which attach themselves by the mouth parts 
and remain practically fixed for long periods. This is notably 
true of such species as the beechblight, alderblight, wooly aphis 
and others. Among the scale insects we have the most extreme 
condition, but there are gradations from such free forms as the 
mealy l)ugs and the Orthezias through the unarmored scales to 
such very extreme forms as the Diaspids. There can be no ques- 
tion, it seems to me, that these series show the lines of divergence 
and that the more extreme attached species must have descended 
from those which had greater freedom, and that the sedentar>'' 
habit has in this group become more and more fixed. 

Some of the moths show a considerable tendency to fixation, 
and examples such as the case bearers and bag wonns and the 
tussock moths show steps in the direction of fixation for certain 
portions of their existence. 

CO.MMUXITV LIFE. 

The community life in insc*cts is another very striking line 
of adaptation and one in which we can see most positively the 
gradual derivation from the more primitive forms in which com- 
munal life is unknown. In its simplest condition it may be con- 
sidered as represented in the aggregation of larvaj which remain 
and feed together for a considerable i>eriod, but in which there is 
nothing more than a mutual protection, construction of tents or 
other devices, and no development of distinct kinds of individuals 
as a result of social habit. We have, however, amongst the ter- 
mites, the ants and the bees, extreme cases where the community 
habit resulted in a ver\' striking production of different kinds of 
individuals in a colony, these being adapted to carr\'ing on entirely 
different activities. WTiile termites, ants and bees must be con- 
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sidered as having acquired the community habit independently, 
they have very distinct parallelism in the kinds of individuals 
which are produced. In all cases there are normal males and 
females and also a class of non-sexual individuals or neuters, 
but in both termites and ants these neuters have been further 
differentiated into forms which carry on different kinds of activi- 
ties in the colony, as for instance workers and the soldiers. In 
some ants these duties are still further subdivided and give rise 
to most perplexing series of pol^nnorphic forms. 

Those of us who had the opportunity to hear Professor Whee- 
ler's brilliant address a year ago will remember how remarkably 
these polymorphic forms have been developed and can appreciate 
also how essential a recognition of the functions and the lines of 
adaptation for these forms must be, in order that anything like 
rational arrangement of the species may be made. 

Community life in birds, beaver, fur-seal, sheep, cattle and 
even in the human species has not by any means the ^ctreme 
condition of specialization seen in some species of these insects 
that have been mentioned. Nowhere does it show anything like 
so profound a change in the economy, structure or the relations of 
the members in the community, 

PROTECTIVE DEVICES. 

In the way of special adaptation for protection, insects show 
a wonderful variety of forms and have been one of the favored 
groups for the illustration of this general practice in nature. 
We can illustrate it by the use of certain forms among our com- 
mon species such as the g>-psy moth which with its color and 
marking has become very perfectly adapted for protection on the 
bark of the birch which appears to have been its native food plant, 
as shown by Prof. C. H. Fernald at the Boston meeting. 
Our common luna moth probably illustrates this also, since its 
coloration is well adapted for protecting it among the leaves of 
its most common food plant. It appears also that the long tail 
of the hind wings may very likely assume the position of the pet- 
iole of the leaf, and therefore fit in very perfectly with the sur- 
roundings of the insect. I have been struck by this particular 
feature in seeing the moth resting in such a position as to simulate 
closely an attached leaf. Among the leaf hoppers there are a 
number of species which show a very complete adaptation in this 
direction. Nearly all of the species of Deltocephalus if noticed 
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in connection with the plants on which they are feeding will be 
found to have, both in color and shape, a most perfect protection 
in connection with the plants on which they are attached. In the 
little Lonatura there is not only a distinct similarity in the size 
and color of the small stems of its host plant, but there arc short 
winged forms which fit in at certain seasons of the year still more 
perfectly with the food plant or the debris on the surface of the 
ground in which they may be collected. Driatura in the long and 
short winged forms appears at first sight to be rather conspicuous, 
but if taken in connection with the places where it lives is found 
to blend most perfectly with its surroundings and to be thereby 
ver^'' perfectly protected. Perhaps the most striking example 
among our native species is to be found in the genus Dory- 
cc[)halus which lives upon the stems of large grasses, and in this 
fonn the head is ver>^ much elongated, the wings shortened, and 
the color so perfectly straw-like that upon the stem of the plant 
the insect becomes entirely invisible. The males are dark in 
color with longer wings, and probably rest more continuously 
on the darker portions of the dried leaves. A still further adapta- 
ti(jn occurs with the young which collect in the heads of the plant 
and which resemble most perfectly the glumes of the seeds. So 
r)erfcct is the adaptation in this form that none of the stages are 
readily found and it is only by beating the plants that they may 
be collected. A related species (D. vanduzei) occurring on smal- 
ler stemmed plants is perhaps even more distinctly specialized, 
the wings being more reduced and the body more elongate. 

Another case which is especially striking is found in a small 
capsid which lives at the surface of the ground and which in the 
female is entirely wingless and the body so modified as to ver>' 
perfectly resemble an ant. This resemblance does not stop with 
a superficial similarity, but may be noticed even in the basal 
segments of the abdomen which simulate in a striking manner the 
same segments in the abdomen of the ant. The male of this species 
is longed winged, ver>' strikingly different from the female, 
and doubtless lives under quite different conditions, making use 
of its wings and flying readily from place to place. 

Another quite striking case is to be found in the beach grass- 
hopper which is common to sand dunes and beaches throughout 
a quite extended range of the United States. This species shows 
most perfect adaptation for protection on the surface of the sand, 
the spots and marking on the body blending so perfectly with the 
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color and form of sand grains that when at rest it is quite invisible. 
In the photograph shown the outline is indicated by shadows 
which were really necessary in order to make it apparent, but it 
may easily be seen, that without these it would be extremely diffi- 
cult to discover the insect. Now none of these adaptations can 
be thought of as primitive but rather as highly specialized forms 
derived from an ancestry of more general habit. Ought this not 
to be recognized in their classification? 

GALL MAKING INSECTS. 

Another quite distinct line of divergence for insects is foimd 
in the gall making habit, a habit which involves not simply the 
action of the insect, but the stimulation by the insect of a certain 
plant activity that results in an abnormal growth which is of ser- 
vice to the insect either as a source of food material, or for pro- 
tection, or both. That this adaptation occurs independently 
in many different groups of insects is clearly evident if we consider 
the distribution of the gall making groups. It is present even in 
the Acarina, species of which produce a very great variety of galls 
on many different plants. Among the true insects the aphides 
contain a considerable number of gall making species, and in some 
of these the galls are quite elaborate in structure. The Pemphi- 
ginae found on elms and poplars show very distinctly formed 
structures such as the poplar leaf gall. In the genus Phylloxera 
which is distinctly a gall making genus we have the common grape 
species and numerous species affecting the hickory, in all of which 
there is a very distinct gall for each species. The Psyllidae are 
distinctly gall making and the galls produced are very character- 
istic, and the whole life of the insect is adapted to this method of 
existence. 

Among the beetles we have a number of gall making species, 
those of the genus Agrilus perhaps being the most distinctive, 
but it is evident that the gall making habit in this group is entirely 
independent of that in any other order, and even of any other 
family of the group of beetles. In the Diptera several families 
include gall making species, but the gnats are most distinctly 
developed in this direction. We have, however, every gradation 
in this family from species that are not gall makers up to those 
which produce the most perfect and constant forms, for example, 
the Hessian fly, willow galls and the grape filbert galls. 
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Of the Lepidoptera comparatively few gall makers are known, 
but amongst the tineids we find gradations from miners to gall 
makers. 

Among the sawflics there are several genera which live entirely 
in galls and here again quite complete gradations may be observed 
from the more general mode of life to the distinctly gall making 
form. The most distinctly gall making group, the Cynipids, 
presents us also with almost ever>' possible gradation from the 
simple attack on leaves to the formation of very elaborate gall 
structures, and by careful comparison of different forms we can 
trace with considerable sureness the lines of divergence for each 
of the species and their relative departure from primitive forms. 

WOOD BORING INSECTS AND BARK BEETLES. 

Of the insects that work into the substance of woody plants 
we have a considerable number, and many of them illustrate a 
long course of adaptation to this particular form of life. The 
termites show an extreme ability to tunnel into wood and devour 
the interior of large masses of woody structures, and for this pur- 
pose ha\e the mouth parts considerably specialized. The habit, 
however, is associated with the communitv habit which is dis- 
cussed under another head. Among the Lepidoptera we have 
several families in which this mode of life has been quite fully 
developed, the most striking forms being the Cossida^ including 
the large carpenter moths, the larvae of which tunnel deeply into 
various hard wood trees, and the Sesiidai, practically the entire 
family being si)ecialized for this habit. It shows, however, con- 
siderable degrees of adaptation, the peach borer living mainly 
just beneath the bark in shallow cavities which may open to the 
surface, while in the Syringa borer, Currant borer and some others, 
the central portion of the stem or trunk of the tree is invaded. 
Among the beetles the family of long homed borers (Ceramby- 
cidae) is among the most characteristic, and excepting a few 
forms such as the milk weed borers are adapted for penetrating 
deeply into very hard wood. The Hickory borer for example 
tunnels into the heart wood of Hickory, requiring a period of two 
or three years for its growth. The Locust borer, Poplar borer, 
and the familiar Apple borer are other well known examples. 
Again in the Buprestidae we have a distinctly wood boring group, 
although in these the borers are usually confined to the younger 
wood or cavities beneath the bark. They show perhaps less 
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complete specialization for boring, but in the flattened form of 
young and adult show adaptation to the particular portion of the 
tree which they afTcct. The bark beetles present a somewhat 
ditlerent condition, but are no less distinctly specialized for their 
particular habitat. They live for the most part between the 
l)ark and hard wood and construct intricate tunnels sometimes 
of most peculiar pattern, and frequently occasion very great 
injury- to the trees infested. The habit in these different groups 
has vcr\' evidently l)een reached by entirely independent routes 
and the lines of adaptation must be traced in each group separate- 
ly. Often the particular steps of adaptation are very beautifully 
shown in the series of species which illustrate the divergence 
from external leaf eating forms to those which are most perfectly 
fitted for living within the plants. 

0[ the Hymentopera the horn-tail, borers are the most dis- 
tinctly specialized in this direction, and these show a derivation 
from the leaf feeding saw-fly forms. The ants and bees which 
burrow into w<.)(>d or into the stems of plants show certain other 
forms in which the habit has been adopted by isolated small 
groufxs, luit not ado])ted by the larger divisions. 

THE PARASITIC PATHWAY. 

In the direction of j)arasitic life some groups of insects have 
tiaxeled \ery far and show almost as distinctly as 2li\y group 
of animals the effects of the parasitic life. So numerous are the 
exam})les in this line that we must select only a few of those which 
are most s]>ecialized (^r which illustrate most perfectly the lines of 
derivation for the ha])it. In the Mallophaga we have a group in 
which the })arasitism is distinct for all the knowTi species and in 
which the result of ].)arasitism is shown in the entire absence of 
wings and in the very j^erfect adaptation of clasping organs in the 
feet. In their mouth jiarts and other structure, however, they 
show very ])erfectly their derivation from some psocid ancestor, 
and by si^lectinjj^ series of genera we can trace quite clearly the 
different stei)s in adjustment from forms which are but slightly 
parasitic to those which are most extremely dependent upon their 
attachment to a host. In some cases migration from one kind of 
animal to another is ]^ossil)le and ])robably frequent, but in other 
species more strikingly specialized there is a most rigid restriction 
to a single s])ecies and absolute de]^endence upon the association 
of individuals in that species for its distribution and survival. 
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The bot flies illustrate remarkably well the degrees of specializa- 
tion in the parasitic life, the sheep bot which lives in the frontal 
sinus of the skull representing a much less important departure 
from a non-parasitic form than the horse bot which lives within the 
stomach and must be adapted not only to a special mode of 
nutrition but to a particular limitation in the matter of respiration, 
a feature which goes still further in the case of the ox bot with its 
circuitous route from egg through alimentary tract to its final 
resting place beneath the skin. We cannot conceive this latter 
form of adaptation except as a derivation from the more simple 
form of parasitism, and our classification in this group may well 
take this into consideration. A particularly extreme form of 
parasitism with the results of parasitic life is exhibited in the 
sheep tick and its allies where there has been not only a striking 
modification of the structures of the body, but a profound modifi- 
cation in its mode of development. In this it shows an extremity 
which is perhaps not exceeded by any other group of animals 
though paralleled by the parasitic Stylopidae, and ii> every detail 
of which we must recognize the effect of the parasitic life. The 
other forms of parasitism such as the occupancy of the nest of 
bees by flies or other species of bees which occur in a bewildering 
number of intricate forms cannot be dwelt upon here. The re- 
markable adaptations of such parasitic forms as the Ichneumons 
and Chalcids in their adjustment to plant lice and scale insects, 
and the egg parasites in their extreme adjustment to the com- 
pletion of a life cycle within the minute egg of some other species 
of insect, cannot fail to occur to all who have become at all familiar 
with the complexities of insect life. 

I may perhaps be permitted to further illustrate this idea with 
one other example drawn from a group which has been one of my 
special studies. The Pediculidaj are, I will grant, a not very 
popular division of inscxrts and yet in some of their adaptations 
and in the long course of parasitism which they seem to have 
undergone, they give us some of the most positive evidences as to 
the effects of the parasitic habit and also as to their course of 
evolution. We may readily appreciate their long adoption of the 
parasitic habit when we consider the wide divergence they show 
from other groups of insects, and the range of their hosts, and 
yet we must assume beyond question that their establishment as a 
parasitic group has been subsequent to the evolution of the group 
of mamn-als of which they are exclusively parasites. 



82 Annals Entomological Society of America [Vol. I, 



I have elsewhere indicated my belief that the group originally 
came from some division of the Heteroptera and I am still skepti- 
cal concerning the recent attempts to relate them to ICallophaga, 
but for the present study this point is not essential. Grranted a 
primitive form assuming the parasitic relation to some primitive 
mammal and we have the materials on which to construct a ten- 
tative phylogeny which we may test by such evidences from mor- 
phology, distribution and habit as may be available. 

There are of course at least two plans on which we may ac- 
cotmt for the present distribution of the species of this family. 
One that the primitive parasitic form appeared at some time in 
the early history of the mammalian stem and that its subsequent 
history and the divergence of the various species has gone along 
parallel with the divergence of the host forms; the other that it 
appeared much later in history after the establishment of the 
mammalian groups and that from an establishment on some one 
group of animals it migrated to other mammals and the various 
species developed on new hosts by more recent evolution. The 
fact that most of the species have a single host to which they are 
restricted gives unusual opportunity to test any theory of evolu- 
tion. 

Confining ourselves to the Pediculidae, although it would be 
interesting also to examine the relation of the Polyctenidae occur- 
ring on bats, we have a group showing very clearly a common 
origin and possessing some very homogeneous characters, the 
most evident the single jointed rostrum and the single clawed 
tarsi. The separation of the genera has always seemed somewhat 
arbitrary and based as a matter of necessity in such simple forms 
on rather trivial characters, but some of these characters take on 
entirely new significance if correlated with the distribution of the 
genera with reference to their hosts. 

It will be noticed from the diagram (PI. II) that the groupings 
of these parasites bear a distinct relation to the main divisions of 
the class of Mammalia. While this is not presented as an accurate 
statement of the phylogeny of the mammals, nevertheless it repre- 
sents the remoteness of some of these groups and illustrates some- 
thing of the possible relationships between them. Assuming that 
the primitive parasitic group established itself on a primitive 
mammal, we can follow the divergence of the different groups 
with considerable assurance. There is a distinct type belonging 
to the group of rodents, another for the insectivora, another for 
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the ungulates, still another for the elephant, and a group covering 
the primates. Comparing these it appears that the ungulate 
and primate groups have really a closer relationship than either 
of these with the rodent forms, although in existing classifications 
the ungulate and rodent forms are embraced within the same 
genus. It appears to me more in accord with the facts, especially 
if we take into account this distribution and habit, to separate 
the rodent forms, and this will necessitate the forming of a new 
genus. 

Clasping organs show distinct types for a number of these 
groups and quite varied forms in such apparently nearly related 
species as those affecting Horses, Hogs, Cattle, etc. The Insect- 
ivore type is extreme and introduces new features. 

We have traced a few of the many lines of adaptation that 
have been followed by the groups of insects in their adjustment 
to the many and varied conditions of life; adjustments so numer- 
ous and so perfect that insects are today not only the most numer- 
ous in species but fitted to a greater range of conditions than any 
other class of animals. We certainly should take account of 
these different conditions in our systems of classification if we 
hope to have them represent the true relationships in nature. 
We should use the lines of divergence in habit to point the way 
to natural affinities. Distinct morphologic changes are almost 
invariably associated with adaptations, if indeed, they are not 
the direct response to these adaptations, and hence when habit, 
distribution, function and structure are read together, we should, 
if reading correctly most nearly approach the rational arrange- 
ment of groups. 

I would not be understood as ignoring the fact that this prin- 
ciple has been recognized in the past. Such names as Phytoph- 
aga and Parasitica in Hymenoptera, Phytophaga, Mycetophaga, 
Hydrophilus, Gyrinus, Cr>'ptophagus, etc., in Coleoptera, or such 
sjx^cific names as aquaticus, arborea, sub-tcrraneus, cavicola, etc., 
testify to due appreciation of habits by many systematic workers. 
But I wish to emphasize my belief that this principle may be used 
to advantage not only in tracing larger phylogenetic lines but 
in solving the perplexities of specific affinities among the minor 
taxonomic groups. 

Students of animal behavior and psychology are beginning to 
associate the differentiation of groups with psychic characters, 
and such a claim as physiological species is not new even to ento- 
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mologists. It is evident that if systematists would keep their 
field of work abreast with the movements in other lines it will be 
necessary to take into account all the factors that may seem to 
give evidence as to affinity. 

It should be clearly appreciated, however, and I think will be 
recognized by entomologists as quickly as any body of naturalists 
that habit is only one factor, that while it has had a detennixiing 
influence in producing structure it has so frequently occurred in 
parallel lines in different groups that fundamental structures 
based doubtless on the more remote habit, must be taken into 
account. To ignore this would carry us back to such inconsist- 
encies as placing whales with fishes, or the parasitic insects, fleas, 
lice, bird-lice, etc., in one group, Aptera. We must fully deter- 
mine the significance of the deeper adaptations as revealed in 
more fundamental character along with the superficial modifica- 
tions of more recent habit. 
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ANATOMICAL AND HISTOLOGICAL STUDIES OF THE 
FEMALE REPRODUCTIVE ORGANS OF THE 
AMERICAN SAW-FLY, CIMBEX AMERI- 
CANA, LEACH. 

By Harry C. Sbverin and Henry H. P. Severin. 

(with plates III TO V.) 

The material for the present paper was obtained in Milwaukee 
County, Wisconsin. The insects were collected during June and 
the eariy part of July usually from the peach-leav«l willow 
(Salix amygdaloides Anders.) and the long-leaved willow (Salix 
longifolia Muhl.) 

ANATOMICAL STRUCTURE OF THE FEMALE REPRODUCTIVE ORGANS. 

The internal female reproductive organs of Cimbex occupy 
the greater part of the abdominal cavity. The paired ovaries, 
which embrace the dorso-lateral sides of the alimentary canal, are 
pale greenish in color and extend from the second to the poste- 
rior end of the seventh abdominal segment (Fig. i, ov). 
Each ovary is made up of a large number of ovarian tubules 
arranged in a parallel manner. Anteriorly, these tubules taper 
gradually into the very fine thread-like terminal filaments, which 
are twisted together distally, thus holding the two ovaries togeth- 
er; posteriorly, the tubules of each ovary open into the funnel- 
shaped oviducts. The two oviducts unite in a forked manner 
below the alimentary canal to form the common oviduct or ovi- 
ductus communis. In a dorsal view, the oviductus communis 
is almost entirely hidden by the spermatheca (Fig. i , sp) and the 
large reservoir of the coUeterial glands (Fig. i, cs). The com- 
mon oviduct terminates in the vaginal orifice, which is directly 
below the j)eculiar notch of the last stemite and the base of the 
ovipositor (Fig. i6, vo). 

87 
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The spermatheca in the living condition is of a pale yellowish 
color, but in the material injected with 95 per cent, alcohol, it 
assumes a whitish color. From an external view, a constriction 
divides the seminal receptacle into two parts: (i) a more or less 
heart-shaped dorsal part (Fig. i, sp); and (2) a funnel-shaped 
ventral portion, which opens into the dorsal wall of the comnion 
oviduct (Fig. 18, y). This boundary is further marked by two 
bundles of transverse muscles, which leave the spermatheca on 
either side and attach to the body wall. The musculature of the 
spermatheca and the function of these will appear in a subse- 
quent paper. 

In order to ascertain the exact course which the male intro- 
mittent organ takes during copulation, the abdomen of a number 
of specimens was cut in two during the sextial union and then 
dropped into 95 per cent, alcohol. If, after thorough dehydra- 
tion, the abdomen of the male and female are separated, the 
opening in the female for the reception of the male organ can be 
distinctly seen to be directly beneath the peculiar notch of the 
last stemite (Fig. 16, w). A gareful dissection of the abdomen 
of two specimens obtained in this manner shows that the male 
copulatory organ passes not only into the common oviduct, but 
extends for some distance up into the funnel-shaped portion of 
the spermatheca. 

The accessory glands consist of a mass of coiled tubes lying 
for the greater part dorsal and lateral to the colleterial sac and 
spermatheca. A dissection of an insect immediately after it has 
been killed, shows that the accessory sac and glands are filled 
with a rather thick translucent liquid. With the addition of 
alcohol this liquid hardens, forming a whitish solid. In Pig. i, 
the accessory glands were teased away from the reservoir and 
receptaculum seminis. These glands, when they are spread apart» 
are found to be composed of a right and left mass of branching 
tubules, which terminate blindly in slightly swollen ends. The 
branching tubules composing these masses finally communicate 
with two long unbranched ducts, the right and left accessory gland 
ducts. These ducts, in turn, unite a short distance before joinix^ 
the colleterial sac, forming a broad duct, the common coUeterial 
gland duct, which communicates with the reservoir posteriorly 
(Figs. 17 and 18, ccd). The colleterial reservoir is a large slightly 
bilobed sac (Fig. i, cs) which opens to the outside at the base 
of the saws by a broad, somewhat obliquely inclined duct (Pigs* 
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13 and 18, (/). Near the opening of the duct are two bundles 
of transverse muscles, which leave the dorsal wall of the duct and 
attach to the basal margin of the sheaths of the saws (Figs. 13 
and 17, tm), Dorsally, the coUeterial duct is in continuation 
with two lobes (Fig. 13, d/) which, in turn, are in continuation 
with the membrane that lines the inner surface of the saws. 
Ventrally, the wall of the duct terminates in a large fold (Figs. 
13 and 18, vf). The duct of the colleterial sac thus opens out 
between the two dorsal lobes and the large ventral fold (Fig. 13, (/). 
When the spermatheca and colleterial sac are carefully pulled 
away from each other, there is revealed a triangular chitinous 
plate, which rests upon the dorsal wall of the oviductus communis. 
To this plate seversJ bands of muscle attach (Fig. 13, /p). 

HISTOLOGICAL STRUCTURE OF THE FEMALE REPRODUCTIVE ORGANS. 

Ovaries: Each ovary is made up of a variable number of 
ovarian tubules or ovarioles, there being usually between twenty 
and thirty. In six specimens dissected, the number of ovarian 
tubes in the entire ovary was neither constant nor equal in either 
ovary, as is shown by the following figures : 



Ovarioles in Right OTarj. 



28 
21 

27 
25 
25 
30 



Average, 26 




ToUl in Both. 



51 
44 
52 
52 



51 



When the lowest egg in each tubule is ripe or nearly so, it is 
elongated more or less ovoid in shape with the distinction between 
dorsal and ventral surfaces indicated by a difference in curvature. 
After the lowest egg in each ovariole has passed out of the egg- 
tube, each tubule appears to be supported upon a stalk which 
opens into the oviduct. Alternating with each egg-chamber is a 
nutritive or yolk-compartment, the latter being distinguishable 
from the former with the naked eye only at the basal end of the 
ovarian tubule by its smaller size. The nutritive chamber, 
which is anterior to the basal egg, is usually smaller (Pig. i, nc) 
than the one between the next two eggs. Towards the distal 
end of the ovariole, however, egg-chambers and yolk-chambers 
cannot be distinguished as such with the naked eye by a difference 
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in size. The tip of the egg-tube passes over gradually into the 
terminal chamber, which, in turn, passes over into the terminal 
filament. 

A histological study of the wall of the ^[g-tube shows that it 
is covered externally by a peritoneal membrane, in which anas- 
tomosing, transversely-striated muscle fibres are embedded. 
Toward the distal end of the ovariole, the peritoneum is especially 
well developed, while posteriorly it gradually becomes thinner. 
The anastomosing muscles extend to the apex of the ovariole, 
being present in even the terminal filament. Within the peri- 
toneum is a basement-like membrane ; this membrane is sometimes 
distinctly visible between the nutritive and ^[g-chambers. 

Oviduct and Oviductus Communis: In general, the histological 
structure of the oviduct will hold good also for the oviductus 
communis anterior to the spermatheca. The following layers, 
passing from within outward, are present : (i) a chitinous intima; 
(2) an epithelial layer; (3) a longitudinal muscle layer; (4) a cir- 
cular muscle layer; and (5) a peritoneal membrane (Pig- s)- 

When no eggs are present in the oviduct or oviductus commu- 
nis, their wall is thrown into folds which are nearly filled with 
longitudinal muscles (Fig. 5, Im), The chitinous intima varies 
but little in thickness throughout the entire genital duct; such 
variations as occur are found directly beneath the egg-tubes, 
where the chitin is extremely thin and hardly perceptible. A 
surface view of this intima shows the presence of long, yellowish, 
chitinous bristles which are not distributed uniformly, but are 
clustered in groups (Figs. 3 and 5, 6). The epithelial cells, with 
cell boundaries usually indiscemable, contain a large ovoid 
nucleus embedded in a slightly granular cytoplasm. External 
to the epithelial layer are the longitudinal muscles, which are 
somewhat better developed than the circular muscles just outside 
of these. 

Spermatheca: A longitudnial section through the sperma- 
theca shows that the structure of the chitinous intima is some- 
what similar to the chitinous integument which Folsom (16) 
described for most insects. He writes : * *The chitinous integument 
(Fig. 88) of most insects consists of two layers: (i) an outer layer, 
homogeneous, dense, without lamellae or pore canals, and being 
the seat of the cuticular colors; (2) an inner layer, 'thickly 
pierced with pore canals, and always in layers of different refrac- 
tive indices and different stainability.' (Tower.) These two 
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layers, respectively primary and secondary cuticiila, are radically 
different in chemical and physical properties." In the heart- 
shaped dorsal part of the spermatheca numerous pore canals, 
which stain deeply with gentian violet, penetrate the hyaline 
lamellated secondary layer of chitin in a more or less wavy man- 
ner (Figs. 4 and 7, c). They could, in some cases, be seen to 
enter the deeply staining primary layer, but could not be traced 
for any great distance here. In the funnel-shaped ventral portion 
of the spermatheca the pore canals could not be found. 

A number of microscopic differences occur in the two divisions 
of the spermatheca. In the dorsal region of the heart-shaped 
part, the primary layer of chitin is smooth and entirely free from 
bristles (Fig. 7, p). At some distance dorsal to the constriction, 
which marks the boundary between the two divisions of the 
spermatheca, there are a few sharply pointed bristles scattered 
about irregularly (Fig. 4, b). Near this boundary the primary 
layer of chitin assumes a folded appearance with the bristles 
regularly arranged on one side of the fold and pointing ventrally 
(Fig. 4, 1^). At the constriction, however, the bristles change in 
direction and point dorsally and they are here arranged on the 
opposite side of the fold (Fig. 4, a). The bristles retain this 
position throughout the funnel-shaped ventral portion of the 
spermatheca. 

In the dorsal heart-shaped region of the spermatheca the epi- 
thelium consists of prismatic cells, where cell boundaries are dis- 
cemable, while in the funnel-shaped portion the inner ends of the 
cells var>^ somewhat in shape, owing to the folding of the chi- 
tinous intima. The cytoplasm in the dorsal and throughout the 
greater part of the ventral divisions of the spermatheca is granular 
towards the chitinous intima, but towards the basal end, the 
epithelial cells show a distinct longitudinal striation. Each cell 
contains an ovoid nucleus with its long axis at right angles to the 
chitinous intima (Fig. 7). 

Near the region where the spermatheca opens into the common 
oviduct, the epithelial cells gradually become smaller and more 
or less flattened. The long axis of the ovoid nuclei usually 
assumes a direction parallel to the chitinous intima. The marked 
longitudinal striation has disappeared, and the cytoplasm is gran- 
ular throughout these cells. Both primary and secondar>' layers 
of chitin are ver>' much thinner, but the bristles are of the same 
size and still point dorsally (Fig. 2). 
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iy,j^ jis&rti ^ss^ Tcsacie. r-cuGvs a ailmioms path to the 
mtssa. imai ft peoEzr^zes. aad opens oat into the 
Ixsnen ot ibe ;^arid ^Tsg. 9. C; . Tisis cazaL or its mntn i t v, stains 
with gentian '^ioiet and to a sight esctent with liaematoi^plin. 
The iTicIea? 3 f^/inyi sn the basal half of the odl nsnalkr ciose to 

The ' ^r-dothiiiai or centro-r^buiar ceils"" are l epiesented ia 
Cimbez r>y nuclei, i^-fakh are usually crowded against the chi- 
tin'^/us intjma ^Fig. 9, ew> or wedged in between the inner ends of 
two giaiylular cells. 

A ^/>rrij/aruon of a trans\'erse sectioa thnnig^ the accessory 
glan/l>: v/ith a similar section cut through the right orl^ coDeterial 
gland ^lurt '/r the common coUeterial gland duct shows some 
nvarkf'/l ^hiUzv^at^, The sections show a different stainability, 
esjy:' :i;iliy 'Aith the triple stain. The c^-toplasm of the accessory 
glanri r^'IK staias deeply and the vesicle with its canal cannot 
usually U: rlistinctly seen; in the ducts, however, the vesicle 
with itH canal is well defined, the cytoplasm stains less deeply 
and shows a distinct longitudinal striation towards the basal end 
of the cells, hut near the chitinous intima this striation is grad- 
ually I'^t and the cytoplasm becomes more homogenous (Fig. 10). 
In the aecess^iry glands the large nucleus is spherical in shape and 
is found in the basal region of the cell, while in the ducts the more 
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or less ovoid nucleus varies in shape and may often be found 
between the vesicle and the outer boundary of the cell (Fig. 10) 
or nearer the central part of the cell. In the accessory glands 
the cell boundaries are very distinct (Fig. 9) but in the ducts 
these are indiscemable (Fig. 10). The cells of the glands are 
somewhat larger than those of the duct; the former surround a 
rather small central lumen, while the lumen of the duct is much 
larger. 

The nuclei of the ** endothelial or centrotubular cells,*' which 
are usually crowded up against the chitinous intima or wedged 
in between the inner ends of the two glandular cells in the acces- 
sory glands, are foimd midway in the epithelial layer in the ducts 
(Fig. 10, en). They can be distinguished easily from the nuclei 
of the epithelial cells by their smaller size. 

All of these facts would tend to show that the cells of the right 
and left colleterial gland ducts, as well as the common colleterial 
gland duct, have either been emptied of their secretion, or that 
they have lost their power of secreting. As, however, quite a 
number of sections were cut through these ducts, and all diowed 
the same structure we are inclined to believe that the cells have 
given up the secreting function and that the ** endothelial or 
centro-tubular " nuclei have migrated from the position close up 
against the chitin to one between the cells. To definitely decide 
this point one would have to work probably with the pupae or 
larvae. 

The histological change from the conmion colleterial gland 
duct to the accessory reservoir is rather abrupt. An outer, irregu- 
larly branching muscle layer makes its appearance upon the 
reser\'oir. The vesicles with their canals and the ** endothelial 
or centro- tubular " nuclei gradually disappear in the sac (Figs. 
8 and 11). A noticeable change in the epithelium is also apparent. 
In the common colleterial gland duct, the cytoplasm shows a dis- 
tinct longitudinal striation toward the basal end of the cells, but 
near the chitinous intima the cytoplasm becomes granular ; in the 
accessory sac, however, the cytoplasm is distinctly granular 
throughout the cell (Fig. 11). The epithelial cells of the colleter- 
ial reser\'oir vary in size, owing to the numerous, small, irregular 
folds into which the wall is thrown. Sharply pointed spines are 
present in the sac; these are especially numerous near the en- 
trance of the common colleterial gland duct into the sac, and at 
the region where the latter passes over into its duct (Fig. 12, sp). 






A KTKS of cansc^sse -w a Tuii i » of tfae^dnEt ef tte oalleterial 
sac, shows die pi^aeace oca jsB^^TcacaLsbif^wfcidkisiMri^ 

with mtiades and jrraixved 3C ics mdkfle t^p. 14 aad 15). The 
epithelial layer is scamsmhwL besaer dcmapei araand Un fold 
than at any other gsuz of :fie fnrr Araani iUs fold tlie loog 
axis of the ovoid ttttTptpt fs 3K rfgoc ani^ies tc the AidiioiB inthiia, 
bgt to either afe of '±e Tiirf . :hey grac^oSy <±aiiBe tfieir positkn 
and asBome a dzrecrxn mere ir lies raraiTri to die intiiiia (Figs. 
14 and 17. «]. T!ie rrnrin "ining die Tnmgn is cadtremdy thick. 
Near the opezuzig Gt ^le fnc^ are iv>:- bmidles of transverse inoscles 
which leave the chirfccis -vzlxn^ asd attach to the basal margin 
of the sheaths of die saws Fi^. 14. im. These mnsdes when fhey 
contract, aided procacly wfdi die eiastscxty of the duck diitinous 
intima. close the 'iicr. 

A locgirafffral sectioii c f ^rrs same duct shows that the muscles 
which, as already descrfred from a cross sectioo, partly fiU up the 
large fold, can be traced over from the aAeterial sac. Within 
the fold they spread our fan-like and attach to the cfaitinous 
intima (Fig. 12), These muscles when they contract open the 
duct. 

A closer examination of the longitudinal section shows that 
the wall of the large ventral fold (Fig. 18. vf) when traced to the 
region where the duct opens out, bends upon itself and is contin- 
uous with the dorsal wall of the common oWduct. The chitinous 
intima of the large ventral fold decreases gradually in thickness 
toward the opening of the duct, and bending upon itself, continues 
as a layer of chitin of almost uniform thickness to the triangular 
chitinous plate. (Fig. 18, clip) which, as already described, rests 
upon the dorsal wall of the common oviduct between the sper- 
matheca and colleterial sac. Projecting here and there from this 
chitinous intima near the opening of the duct of the sac, are long, 
yellowish bristles. Besides these bristles, large multinucleated 
j^lands with a pore canal penetrating the chitinous intima in their 
neighborhood and peculiar sense organs are scattered between the 
epithelial cells. 

These sense organs project as papillae from the chitinous inti- 
ma. atul are very evident when the colleterial sac duct is mounted 
jf> ^^'iK\ At the distal end of these papillae is a ring of chitin 
etu^losinj: a circular opening. This ring of chitin stains with gen- 
tian violet. The papilla is in connection with a dear bladder- 
like stnu^t\iu\ which is sunounded by a somewhat g^ranular pro- 
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toplasm containing one or more nuclei. Within the clear bladder- 
like structure is a cone [Achsencylinders of Will (32)] which grad- 
ually becomes thicker toward its basal portion. From the basal 
region of the sense organ a nerve is given off. 

The epithelium, when traced from the region where the duct 
of the colleterial sac opens out, to the triangular plate, is seen 
to be represented by cells which are somewhat wider than long, 
with their basal ends more or less rounded. Anterior to the 
triangular plate, however, there is an abrupt cellular change ; the 
epithelial cells, as already mentioned in the description of the cell- 
ular change betw^een the spermatheca and common oviduct, are 
extremely flattened and are represented chiefly by ovoid nuclei, 
which are arranged parallel to the chitinous intima (Fig. 3). 

We are deeply indebted to Professor William S. Marshall for 
the use of literature taken from his excellent library. 

Zoological Laboratory, Ohio State University. 
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EXPLANATION OF PLATE III. 

All figures except general dissections were drawn with a camera lucida. 

Fig, 1. Dissection showing dorsal view of reproductive organs with left 
ovary removed: ov, ovary; tic, nutritive chamber; od, oviduct; corf, oviduct us 
communis; sp, heart-shaped part of spermatheca; acg, accessory glands tea^nl 
apart; cs, colleterial sac; m, muscle bundles of saw; 5, sheaths of saw. (x4.^ 

Fig. 2. Longitudinal section of cells through the ftmnel-shaped portion 
of the spermatheca near the region where it opens into the common oviduct : 
ep, epithelium; 6, bristle; p, primary layer of chitin; 5, secondary layer of 
chitin. (x647). 

Fig. 3. Longitudinal section of the dorsal part of common oviduct posterior 
to the entrance of the spermatheca: ep, epithelium; ch^ chitinous intima; 6, 
bristles. (x900.) 

Fig. 4. Longitudinal section of the chitinous intima of the spermatheca. 
showing the change in direction of the bristles at a, near the constriction e^ 
which divides the spermatheca into the heart-shaped dorsal portion and the 
funnel-shaped ventral part: v, bristle near the constriction and pointing ven- 
t rally; d, bristle below constriction and pointing dorsally; b, bristle dorsal to the 
constriction, these bristles being arranged irregularly upon the tuifolded dlitin; 
/>, primary layer of chitin; 5, secondary layer of chitm; c, pore canal (x620). 

Fig. 5. Cross section of a fold of the oviduct with the peritoneum not 
shown : c/t, chitinous intima ; 6, bristles ; ep, epithelium ; Im, longitudinal muscles ; 
cm, circular muscles. (x647). 

Fig. 6. Longitudinal section of the cells of the colleterial sac: n, nucleus 
of epithelial cell; ch, chitinous intima. (x867.) 

Fig. 7. Epithelium and chitinous intima of the dorsal region of the heart- 
shaped part of the spermatheca: p, primary layer of chitin; 5, secondary layer 
of chitin; c, pore canal; Is, longitudinal striations of cjrtoplasoL (x647.) 
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EXPL.\XATIOX OF PLATE l\\ 

Fig. S. Longitudinal section thnugi: the conunon collet erial gland duct 
and colleterial sac. showing the opening cf the fcrmer into the latter: a, open- 
ing of the common ccllet erial gland duct into the colleterial sac; sp^ spine; en^ 
"endothelial or centr>-tubular*' nucleus: «. epithelial nucleus of the colleterial 
sac: c, canal of '"vesicule radiee": :r. "vesiciJe raxiiee", "vfeiculc s^cr^tante*' 
or * ' vesictde int racellulaire ' ". \ xoi>7 ' 

Fig. 9. Cross sect i-: n •: f cells of the colleterial glands : ch, chitinous intima ; 
en, '^endothelial or centra-tubular" nuclei: c. car-al of vesicule radi^; rr, '*v6si- 
cule radiee", *'vesicule secretante" or "vesicule int racellulaire", (x647.) 

Fig. 10. Longit udinal sect iovi of cells of t he cc mmon colleterial gland duct : 
ch, chitinous intima: c, canal ci "vesicule mdiee". en, "endothelial or centro- 
tubular" nucleus: tr. "vesicule radiee". "vesicule secretante" or "vfeicule 
int racellulaire"; Is, longitudinal strlations of cvtoplasm; g, granular cytoplasm. 
(x9(X».) 

Fig. 11. Longitudinal section showing the cellular change between the 
common colleterial gland duct and cclle: erial sac: ch. chitinous intima; c, 
canal of "vesicule radiee": c*:. "endothelial cr centn>-tubular** nucleus; vr, 
"vesicule radiee". "vesicule secret ante" cr "vesicule int racellulaire ** ; r/>, 
nucleus of epithelial cell: .^. lonptudinal striations oi c>*toplasin; g, granular 
cvtoplasm : a. transition of erit helium of duct t*.* th^t of sac; 5, spine; m, muscles. 

Fig. 12. Lc-ngitudinal section of the colleterial sac duct: se, secretion; sp^ 
spine; ch. chitinous intima: m. muscles oi sac that pass into the ventral fold of 
duct and. spreading out fan-^hapc. attach to the chitinous intima. (xl20 ) 
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EXPLAXATIOX OF PLATE V. 

Fio, 13, Ventfal view of laws spread apart, shovins the o p e ning (rf the 
cr/lle?eml lac duct at </; /^, triangular chxtinoos plate to which hnmnrs of intt*- 
cleft attach ; t^, ventral fold : ^. lobes that are in oonttnoation with the ooOetcrial 
fac duct dr/nallf; im, trttndle of transverse nmsdes which leave the odOetcrial 
Mic duct dr.^nan3r afid attach to the basal mar^oi of the Aeithi of the saw; 
ch, chitinotu intima of oi:^SiieXm2X sac duct, to which the transv crae moacle 
f%\nt% attach; I. teeth of saw. {zl2). 

Fio. 14, Cfosc section of the colleterial sac duct near its opening diow«> 
fng the attachment of some of the transverse mnsdes to the dornl wiS of the 
duct: im, transverse muscle bundles; n, nucleus of epithdial odi; d^ chitiBioiis 
tnttma, ixMh.) 

Fig. \h. Transverse section of colleterial sac duct nearer to the nc than 
figure 14, showing the ventral median-gioove : », nudens of epithdial odl; db, 
chftinous intima, (xl75.) 

Fio. 10. Last stemite showing the vaginal orifice, vo. (z6)4-) 

Fig. 17. Posterior view of colleterial sac: cd^ colleterial g^and duct; ccd^ 
commr/n colleterial gland duct; o, opening of common colleterial gjand duct 
into the colleterial sac; tm, bundles of transverse muscles which leave the duct 
and attach to the l^asal margin of the sheaths of the saws; /, lobes that are in con- 
tinuation with the ajlleterial sac duct dorsally. 

Fio, 18. Diagram showing the common oviduct, spermatlieca and colle- 
terial sac with their openings: cod, common oviduct; sp^ heart-shaped part of 
fffiermatheca ; /, funnel-shaped part of spermatheca; o, opening of spermatheca 
into the dorsal wall of the common oviduct; chf^ triangular chitinous plate; cs^ 
olleterial sac; ccd, common colleterial gland auct opening into the colleterial 
sfir; (/, duct of colleterial sac, which opens between the saws; 5, opening of com* 
mon oviduct ; arrr^ws in the common oviduct indicate the path which the eggs 
take; the eggs thus pass beneath the opening of the spermatheca at o, and» 
after jmHsing out of tne vagina, are received by the saws at 5. (x20.) 
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SOME PROBLEMS IN IfOMEIfCLATURE.* 

By E. P. Felt. 



• 



Stability of nomenclature is greatly to be desired. It is, in 
our estimation, more important than that an investigator should 
have every particle of credit for discovering or recording the 
presence of a species, though the latter should not be ignored by 
any means. Certain peculiar questions in nomenclature exist 
in the Cecidomyiidae, a group in which we are much interested. 
It is hoped that this paper will provoke discussion and result in 
an agreement which will go far towards solving some vexatious 
questions. We desire at the outset to make this discussion abso- 
lutely impersonal, and for that reason the writer has taken the 
legal impersonal John Doe and some of his cousins to exemplify 
actual conditions or to illustrate situations which might arise. 
No significance should be attached to the dates employed, since 
they have no reference to real cases. Furthermore the names 
employed are nomina nuda and have no standing in nomenclature. 

Case i. 

1475. Cecidomyia floricola — Given by John Doe to yellowish 
Cecidomyiid larvae in unopened spiraea blossoms. 

1478. Cecidomyia floricola, C. flavescens and Dasyneura 
abdominalis — ^AU reared from the same blossoms by Edward Doe. 

To what species did the larva observed by John Doe in 1475 
ISelong? Can he, by any possibility, claim authorship to a species ? 

Case 2. 

1492. Cecidomyia gallicola — Described from the gall only, 
by John Doe. 

1499. Cecidomyia gallicola — ^Adult reared and described l>y 
John Doe. 

Does the-species date back to 1492 and that name carry? We 
will suppose^ for the sake of argument, that it does. Fortu- 
nately or unfortunately Richard Doe in 1575 discovered that 
Cecidomyia gallicola (John Doe 1499) is not the maker of the gall 
but an inquiline. He describes the maker of the gall as Lasiop- 
tera gallicola (John Doe 1452) and proposes for Cecidomyia 
gallicola (John Doe 1499) Cecidomyia alboscuta. Furthermore, 

♦Read at the Chicago meeting. 
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Edward Doe in 1575, though a few months later, reared still 
another species from this same gall. He likewise concludes that 
he has the true gall maker and describes it as Dasyneura gallicola 
(John D(Xi 1492). It happens that both the Lasioptera and the 
Dasyneura may produce this gall. Again we must ask the ques- 
tion: Can the gall carr\' the name? It is evident in this case 
that the systematic name, the one appearing in a catalogue list- 
ing the species of this family, is based and must of necessity be 
based on the characters presented by the adult. There are cases 
where two species belonging to the same genus may be bred from 
the same gall. Is there a Solomon present who can inform us 
which species shall bear the name earlier bestowed upx)n the gall? 
The situation is further complicated by the fact that it is very 
easy to rear Cecidomyiidae from some portion of a plant sup- 
j)<)sedly uninfested, as for example, apparently normal flowers, 
lca\es ov even stems. 

Case 3. 

1496. Cecidomyia abstrusa— Gall described and the larva 
charactc: ized by John Doe, so that it can possibly be referred 
to a ^enus. 

i4()7. Lasioptera cincta — Collected at large and described by 
William Doe. 

u\()i). Lasioj)tera abstioisa and L. sj)len(lens — Bred and des- 
cribrd by I'M ward Doe. 

Su]>si"iuc'iit studies proved that both sj)ecies may occur in 
about e(}ual numbers in the gall. There are no characters given 
in llie li '.^t (lescrij)tion that can be relied upon to separate the 
lar\ae of the two forms. Was the sj)eeies described in 1496, 
if so. wlial s]>eeies? r\ii therniore-. the adult described by Edward 
l)«»e as Lasiopieia abstrusa in i4(;9, proves to be the same as the 
<»iu' William Doc collected and described in 1497. 

T]u:e is little (juestion as to what disjK)sition should be made 
of ease i. A close examination of cast* 2 shows that ultimately 
the name must be carried by the adult. Would it not be in the 
inti-rest of stability of nomenclature to accept the bestcnval of the 
earlier nanus uj^on galls only in the spirit in which they were con- 
ferred ; namely, as tentative pending the disc(jvery and character- 
ization of the imago? It is (jnly a very little step farther to ])ut 
in the same category, galls accompanied by a very brief descrip- 
tion of the larva as illustrated in Case 3. We fully agree with the 
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suggestion that wherever possible the name bestowed upon the 
gall, should be given to the adult when reared therefrom. Un- 
fortunately this is not always possible, since no one would for a 
moment allow that it was necessary to rear from a gall before 
describing the adult. It would be impossible and entirely im- 
practical to attempt to enforce any such limitation, consequently 
sooner or later some decision must be made as to what consti- 
tutes a valid description in this group, as there are cases where 
species have been based on characters presented by the galls 
and subsequently the adults described. Despite the fact that 
we desire to be courteous to earlier workers and credit them with 
all due honor, nevertheless we must establish some standard in 
order to obtain a satisfactory working basis. The insistence that 
the true maker of the gall bear the same specific name as was 
originally bestowed upon the vegetable deformity it inhabits, 
will surely result in an almost unending series of unrivaled synony- 
mical gymnastics, amusing though hardly edifying. 



ON THE NERVOUS SYSTEM OF THE LARVA OF CORYDALIS 

CORNUTA L.* 

By A. G. Hammar. 

Owing to its large size and to the ease with which the parts 
may be dissected, the larva of Cor>'dalis comuta L. is especially 
favorable for the study of the nervous system. In spite of this 
fact, only fragmentary' work has been done upon this species, and 
the present investigation was undertaken for the purpose of 
making a comprehensive study of the larval nervous system as 
well as for verifying the work already done. 

Leidy '48 pictures and describes in a general way the nervous 
system of the adult insect, which in various respects differs from 
that of the larva. The only general discussion of the larval ner- 
vous system is that of Comstock and Kellogg '95. Though 
thoroughly accurate, this description is very concise, covering 
only the features of interest to the elementary- student. 

A detailed study of a limited region is that of Krauss '87, 
who confined his studies to the nervous system of the head of 
the lar\a. Although inaccurate in some details, his work is a 
valuable contribution to the knowledge of the nervous system 
and has been of much value to me in preparing this paper. 

In 1895 an investigation was begun h)y Miss M. A. Nichols, 
for the purpose of determining the existence of a secondary 
nervous system such as that described by Newport '32 and '34. 
Unfortunately, this work was never finished, though promising 
interesting results. The notes and drawings were deposited 
in the entomological library of Cornell University, and in the 
study of certain features have been used to advantage by the 
writer. 

For the material used, I am indebted to my friend, Mr. C. W. 
Palmer, of Westtown, Pa., who on different occasions has been 
kind enough to send me an abundant supply of living larv-ae 
from that Icxrality. To Prof. J. H. Comstock I wish here to 
express my sincere acknowledgment for aid and encouragement 
liberally bestowed. For suggestions and aid received from mem- 
bers of the Entomological Staff of Cornell University, and most 
especially from Prof. W. A. Riley, under whose guidance this 
investigation has been carried on — I wish to express my sincere 
gratitude. 

♦ Contribution from the Entomological Laboratory of Cornell University. 
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The usual rrietbcos cc d5sBectioa vneie employed in Twalrirtg 
the prelimiEary stTaSes ci ibe aerroos system. On account of 
the transparency c-f the tissues, however, it 'was found necessary 
to supplement the examfriat^x: of fresh ^xdmens with the study 
of stained or iixei sr^sciziens in which the nerves were more dearly 
ditierentiatei. F:r s--ch creparatioiis alcoholic picric acid 
solution has li^een nsei to very great advantage. It stains and 
hardens the tissues rariily. 5-:> that the preparation can be used 
almost without celiy. The specimens when immersed for a 
longer tin:e :: - ; h : urs in water will destain, but they can be 
restained any number c: times desired. 

Alcoholic sulIinuLte Gils-rn's fluid) is very effective in differ- 
entiating the tissues. It must, however, be borne in mind that 
sublimate is ver>' vx^rrxr-sive to metals, and a black precipitate is 
quickly formed, when metal pins or tools are used. 

In tracing certain ner/es irjrj viiem staining with methylene 
blue has been used to advantage, but since thedifferent nerves take 
up the stain ver\' irregt:iar!\-*. much time and patience has been 
required to secure satisfactor\- results. The li\4ng larva was 
injected with approximately i-i cc. of the solution (J% methy- 
lene blue in nonnal salt solution^ . Half an hour later it was ether- 
ized and o]Hnie^l along the back and then spread out on a sheet 
of cork. oxpc>s::.i: the \ isce:al cavity. The still living tissues were 
kept n:uisi with the a!'«ne solution until the desired results were 
ohtainc'Ll. It sonioiiirics requires 3-5 hours before certain nerves 
take up the stain. Once stained they will retain it for only a 
short time. By the aj^plication of a few drop^s of hydrogen 
Ijcroxide solution (HX).,) the stain is intensified. 

It was found that for s<Mne feattn*es a process of maceration 
could 1)0 used t(^ groat advantaj^e. By soaking for several days 
in water c<^nsideral>le amount of mtiscular tissue is loosened and 
can ho washed olY easily by moving the preparation in water, 
lea\ ing tlie nmre resistent nerves exposed and distinct. Similar 
results were ])!()Ught alunit by the use of 5-10% nitric acid 
solution. In either of these two processes, the preparation must 
be afterwards hardened in alcoholic ])icric acid. These methods 
should lirst be used after a general study of the nerx'ous system 
has been made. 

* Air<'nlin^^ i«. IClirlich 'StJ (Hiol. Ccniralb., VI, p. 214) the sensory nerves 
:iio tho \\v>\ M;iir.t'<l, wliik- tlic ni«»t(.T nerves require longer time. 
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INTRODUCTION. 

The Corv'dalis larva, popularly knowTi under the name of 
"dobson/' **hellgrammite" or **cra\vler/' is commonly found 
under stones at the bottom of swiftly flowing streams. Three 
years are required to complete the life cycle of the insect. The 
pupal and adult stages are of short duration, so that almost three 
years are required for the development of the larva. 

This, when full grown, measures from 80 to 90 millimeters in 
length. It is rather oblong, depressed and tapering towards the 
posterior extremity. The entire body is dark brown or nearly 
black in color, with irregular markings on the chitinized portions 
of the head and thorax. 

On either side of the head, caudad of the base of the antennae, 
there arc six simple eyes. In ver>' rare instances are there devel- 
o])ed seven perfect eyes, the rudiments of the seventh being indi- 
cated by a light spot below the normal ones. 

There are nine distinct abdominal segments, the last of which 
is provided with a pair of prolegs. The lateral borders of the 
first ei^^ht alxlominal segments are pushed out into so-called 
lateral filaments. There is also a small pair of similar filaments 
to he found on the prolegs. On the ventral side of each of the 
first seven abdominal segments, there is a pair of large tracheal 
gills of a brush-like appearance. These are well supplied with 
tracheae, which ramify rapidly and send off l)ranches, one to 
each si'parale thread-like portion of the gill. 

As nii;^'ht be exj)ected from the systematic position of the 
Corydiilis. the nervous system of the larva is of a ver\' generalized 
tyjH'. There is a ganglion for practically each segment of the 
l)ody. ( )nly in the last abdominal segments has there taken place 
a cephalization by the fusion of two or possibly three ganglia. 
The \arious ganglia of the central ner\*ous system are connected 
longitudinally by two distinct nerve cords or connectives*, 
thus forming a chain, which extends on the ventral side through- 
out the length of the boly. In the thorax and in the first abdomi- 
nal segment, the ganglia are situated near the floor below the 
large ventral muscles, while the succeeding abdominal ganglia 
are all found above the same muscles. 

♦ In acconiance with the sujjfjest i< m r>f E. Yung *7S, I have maintained 
the temi councctivis f«ir the longitudinal nerve cords, while the term commissure 
has iKfcn used only for the transverse connections of symmetrical parts of the 
ganglia. 
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. - _ _:-- :.-. H?^\:n' Figs. 4 and 
^i_r-r : :— I-'^e cvoid ganglia, 
_^--f s. :l:r -r-:rr::r portion of the 
_ -__7 - ■:" : :he he;ii. b^eing pro- 
.'—.-.-. . :.f^-r. The two ganglia 
!..: : -■::_i:^'^\:':. vshich in the draw- 
:-.T . T:f:-.::::r. between the two 

:.:.:: :.r trlirz-ii end of the aorta 

:.._lI :-- j:::vi1 r-rrierof the brain. 

-l.r *..-:. :r.- nruromeres — proto- 

:. :-'r -.::.: — J.re not so well dif- 

. -:n \:t':.:5 insects studied by 

: :'.:- ' ::::-.:::-.e c^ndia constitut- 

. ~v. :: . .-<jil enlar£:ements of the 

-i' i> ' l:::h iirlse from the corres- 

.: :. ■ -m: In the brain of the 

:■..-.:'. rv.vT-os :-re more prominent 

iTC V.:: iL-< nc- irreat modification 



^- :, :.:. : -..-..". The lateral borders 

: -.::: :::l : ::c norve trunks. A short 

.:..'". ::-:r.k /::v:;:cs into seven slender 

• /..< .,:: jl'/.v.s. As already stated, 

:/.*.'. -:.:::: A ::::i-v. The seventh nerve 



corrcs:i«^::,li:— :,^ :his v ;.\ . ::. v/.v^v, :< :^l^vays j^rescnt. 

Thi: an:;:\.\a:. n: \\:: Ki^s. 4. 5. aiid 7. a.a.) This arises 
f/om tliL* siilc < ■: tiu- ' ::.::: ',t:::r.^-OL:hal:Kl of the optic nerve- 
trunk. Tlic- :;r.K:::"i:.i ::•. •.".0 ::\:ik> up into three branches, of 
which tlic ar.turi');' nu;::: : ■rar.oii iv.n.ervatcs the antenna. The 
second branch ir.:x-:'\:iU< t::c r.:n<clcs ui" the antenna, situated 
al the base <A the .^awK". Tlie l-asal branch, a rather slender 
ner\'e, oi-i,L,nnates n».-ar the i:an;^^Ha and extends dorsodaterad. 

Tin: ci.viM:i)-:,Ar.R.\i. .\i:ia'E ■. !ml:s. 4, and 7, d). This together 
with tile arched ner\e ^ar), o! ii^inates as a single nerve trunk 
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from the l)ase of the crus cerebri or more generally dorsad of the 
base of the crus cerebri. Under no circumstances could this 
nerve be considered as originating from the crus, since it is a well 
established fact that the nerve fibres of the labral nerve arise 
from the tritocerebrum. 

At a distance of from one-half to one millimeter from its point 
of origin, the clypeo-labral nerve becomes separated from the 
arched nerve and i)rojects cei)halad into the clypeus and labrum, 
where it breaks up into six branches. The distribution of these 
is obvious from an examination of figure 4 and necxi not be dis- 
cussed in detail. The relation of branch 9 to the sympathetic 
system is worthy of note. 

In addition to the above described nerves of the supra- 
oesoi)hageal ganglia there is to be found a pair of minute ner\'es 
which arise near the middle line of the caudal portion of the brain 
(Fig. 4.) These project dorso-caudad to the roof of the head. 

Thp: Crur.\ Cerebri (Figs. 2, 5, 7, cr). The crura cerebri 
consists of two large nerve cords connecting the supra- and sub- 
oesophageal ganglia and with them forming the so-called oesopha- 
geal ring. Each crus originates from the ventrolateral border of 
the brain, turns ventrad around the oesophagus and enters the 
dorso-lateral border of the suboesophageal ganglion. 

The suboesoph.\geal commissure *(Figs. 2 and 7, s.c). 
Connecting the lower portions of the crura cerebri, and forming 
a semicircle round the ventral part of the oesophagus is the so- 
called suboesophageal commissure. This commissure, usually 
overlcK^ked, has been found in a number of widely separated 
insects (for summar\' see Kolbe '93, pp. 411-413). In the 
most frc^rjuently cited instances this commissure originates from 
the brain, although a position similar to that of the Corydalis is 
reported for Libellula, Dytiscus, Carabus, Phr>'ganea and various 
other inst*cts. 

From the suboesophageal commissure there are two cephalad 
projecting nerves, which innervate the upper longitudinal labial 
muscles (Fig. 2, /m). 



♦ Various names have l)een applied to this commissure. Thus, Lienard *80 
calls it : Lfs conncxionx trama'crsates dcs commissures Ofsophagicnnes; K(>ll»e '93 
Qucrcommissttre uv Schlundring; Edward Burgess *8() : Cross-nerve or commissure 
between the two hemispheres; wliile Packard 'US refers to it as transverse commissure 
of the oesophaf^eal ring. Since these terms are applicable only in limited groups 
it is preferable to use the term subovsopftagcal commissure. 
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TiiK SnnoKsoi'HAOEAL Ganglion' <Fig5. 2. 5. and 7. s.c - The 

Mnlmrsnpha^cal jijanj^lion is situated below the oe&:c'h;^gus in the 
i\\\\r\ i(H' iM)rti()n of the head. It is a rather large ovoid g2^^lion 
wilh its rand.'il portion terminating in the rwo oi'-mectzves which 
pii'.'. Iiarlv to the III St thoracic ganglion. 

I''n»m the siihocsophageal ganglion there arise the foljowing 
nn \ I". 

Till M.wnuiUi.AK NKRVE (Figs. 4. 5. 6. and 7. »:.i'. The 

tn.iihhlitil.u nciAr aiiscs as a large nerve trunk from the uj"»per 
p.ui i«l rrph.iln latt'ial liorder of the suboesc»phageal ganglion. 
Ii'i A »h'.!.nh'c i>l" a \v\\ inillinietors it runs cephalad underneath 
ilh pli.utu \, tluMi it tin us (lorso-laterad until reaching the level 
I'l ih« MpUi- ami antnmal nerves. Here it projects laterad. 
I'l inr in luMit oi' tht' I'olumn-likc apodeme iap), where it 

H> \\u \\ I luihls ^aiulad and innervates the large mandibular 
nm ,1, iM.inrh * is (inilr short and slender, and connects 
I In m m.hl«nl.n uxM \ i' w Itli a uiinutc ganglion ig). This ganglion 
l» » I', .M «'l'»\xd uj srxiMal specimens and probably forms a 
)■ Hi .1 ill, \ »v.p.;ilu lu^ s\sttMn. The third branch of the nian- 
-l.i-nl H n. \. !».;•. 1 \\ t » pioHuiuMit ramifications, of whicli thc first, 
I •! I I . Ml. ■'. jlu' tn.ir.diMi' whik* the second, m.arked ?, runs 
I" t M-.i :"-^ ^\■..\\\\\)\ [\\c (nittT condyle of the mandilik-, 
I' ■ !-v ■:. .••/••.'•; I'll (MU^ anterior smaller branch to this 

I • • ' ■ :• .." ./ ..\l.r;.;r:- randalhranch to the mandibular 

I I ■ 1 1 

■. ; ' . * ". .^k:\u\ iMMnuvlcd with the central ner- 

..'v.'licMi U') ^vill be discussed under 
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\ \ \ .\ ,l''.i:s. .|. 5. and 7, mx). The niaxil- 

. ■ ;'.v^ vv':^1ki1(» laloial border of the sub- 

1; ••■ .. -.ithrr largo nerve trunk, project- 

' ■ . • vv- v\ .: :\\\ millimeters, after which it 

• V .V . .r-;.: 5 ;/;.\.) The most proximal 

. « ,. >::\.'.! nerve extending laterad to 
i>.v^ :lv.\o remaining branches all 
' ' • >: . ,\,. ". '/.N .\phaled of the first branch. 

• ' ' ' •' ^- . . ... ,';'.. ,/..xi .;lso the anterior branch of 

'• ■'" I '" ■■ . \ ■:"\' s.wM^l branch terminates in 
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The labial nerve (Figs. 5 and 7, /). The labial nerve 
arises slightly ventrad of the maxillary' nerve. It runs forward 
into the labium, where it gives off several branches. The first 
of these has three sub-branches, of which the proximal one pro- 
jects mesad and innervates the ventral muscles of the labium; 
the second terminates in numerous branches near the lateral base 
of the labium; and the third projects to the latero-distal portions 
of the submentum. 

Branch 2* arises cephalad of branch /, and runs mesad of 
the main nerve. Its termination has not been located definitely. 
Hranch ; inner\'ates the lateral portions between the submentum 
and the mcntum. Branch 4 supplies the distal border of the 
labium and branch 5 enters the labial palpus. 

The (justatorv nerves (Fig. 5, gn). Projecting cephalad 
from the anterior border of the suboesophageal ganglion are two 
thread-like nerves which have been called by Krauss '84 the 
gustatory nerccs. They innervate the regions surrounding the 
oiK'iiing of the siilivary glands. 

The salivary nerves (Figs. 2, and 5, sn). The salivary 
nerves consist of two long thread-like nerves, arising shortly 
cephalad of the connectives from the caudo-lateral border of the 
ganglion. They project caudad, parallel to the connectives and 
enter the prothoraeic cavity, where they turn laterad, branching 
otT near the sides of the prothorax. 

It is interesting to note that up to the present time the salivary 
glands of Corydalis have not Ikmlmi described. It was first through 
the tracing of the nerves and the determining of their homologies 
that I was lead to recognize the salivary duct, the so-called 
'^ iiukuoikU ucnrs'' of Krauss '84. 

The ventral nerve (»f the suboesophageal ganglion (Fig. 
5. 11'). Slightly caudad of the maxillary nerves there arise from 
either side of the ganglion a small much branched nerve, which 
innervates the regions l>elow this ganglion. There is also a short 
branch given olY to the salivary ducts. 

The .mei)L\n nerve (Fig. 5, m. u). The median nerve aiising 
from the suboesoi)hageal ganglion will be described under the 
sympathetic system. 

* Krauss, *S\. fij^ures this branch as innervating the siihvarv iliut. (Fig. 
11,7) 
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The Ganglia and Connectives op THfi Thorax. 

In the thorax (Figs, i and 2) there are three quite similar 
ganglia, which are the nerve-centers of the pro-, meso- and meta- 
thoracic segments respectively. These ganglia are situated near 
the floor, vcntrad of the longitudinal-ventral muscles and caudad 
of the center of each respective segment. They are of relatively 
large size, circular in outline and decidedly depressed. 

The first thoracic ganglion (/) is connected with the sub- 
ocsophageal ganglion by two comparatively long connectives. 
On entering the prothorax they diverge as illustrated in Fig. 2. 

The connectives of the two following segments are but half the 
length of those described above. They are also distinct from 
each other, enclosing between them the furcae (/) to w^hich the 
ventral diagonal muscles of corresponding segments are attached. 

The nerves of the first thoracic ganglion (Fig. i, 2, /). 
From either of the lateral borders of this ganglion there arise three 
nerve-trunks (.4, B^ Q, the first and third of which are as large 
in diameter as the connectives. The anterior nerve trunk (A) 
extends laterad and breaks up into numerous branches which in 
Fig. 2 have been labeled: a, /, 2, j; 6, j, 2, j, and c, J, 2, j, 4, 
The origin and direction of these nerves is evident from the 
illustrations and need not be described in detail. The second 
branch of a passes along the floor of the segment and inner\'ates 
the neck. Branch ^ also follows the floor of the segment and 
extends to the caudal portion of the head. Nerve b supplies 
the latero-dorsal ])ortions of the segment; branch 4 of nerv^e c runs 
ccphalo-laterad, innervating the lateral portion of the neck. 

Nerve B is relatively smaller than either A or C. It forks 
near its origin, giving the appearance of two distinct nerves. It 
innervates the ventral and lateral muscles. 

Nerve C. The nerve of the leg consists of one large main 
titmk, which near its origin gives rise to a slender branch. 

Thk X .RVi'S OF the second and third thoracic ganglia 
(Fig. 2, 7/, 77/). The general distribution of the nerves of'xne 
ab()\e two ganglia is very much the same and therefore will be 
described toijother. 

Ner\(^ A , which in the kivxa is a rather small nerve, becomes 
in the adult (juite enlarged and constitutes the alar nerve. 

Nerxe }> resenil)les that of ganglion I except that it has an 
additional branch (/), which is analogous in appearance and dis- 
tribution to "a" of ner\e trunk .1 of the prothoracic ganglion. 
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Ner\e C, as described under ganglion /, consists of two 
branches. 

The nerves of the connectives (Fig. 2, n^c, n^c, u^c, n^c). 
From the connectives of the thorax there arise four pairs of nerves 
of which the first two belong to the prothorax, the third to the 
mesothorax and the fourth to the metathorax. In their origin 
from the connectives, these nerves display quite a variation. The 
first pair may arise from the connectives either in the head or in 
the prothorax. The two nerves of a pair are not always directly 
o[)i)()site l.)ut may arise at dilTerent levels. 

The nerves of the first pair arising from the connectives (n^c) 
extend laterad for a short distance receiving branches from the 
transverse nerve of the sympathetic system. They then turn 
caudad between the large ventral muscles and terminate in the 
caudal regions of the prothorax. 

The second pair (Ujc) arise from the connectives near the first 
thoracic ganglion. They extend laterad to the sides of the pro- 
thoracic segment. 

The third (n^) pair of nerves originates slightly caudad of 
the middle from the connectives between ganglia / and //. 
They extend laterad, one on either side, and give rise to three 
branches, at the same level, 2-3 millimeters from the base of the 
main nerve. The first of these branches projects cephalad into 
the caudal regions of the prothorax; the second extends laterad 
passing under the large trachea and gives off at this point a slen- 
der branch which joins the tracheal nerve. As Fig. 2 shows, this 
tracheal nerve is connected with the transverse nerve of the 
sympathetic system; the third branch runs caudo-laterad and 
passes over the large trachea to the sides of the mesothoracic 
segment. 

The fourth ner\'e (n^c) originating between the meso- and the 
metathoracic ganglia, resembles the third and its branches have 
an analagous distribution and relation to the remain^r of the 
ner\ous system. 

The Abdominal Ganglia* and Connectives. 

The aMominal ganglia consist of eight small ovoid nerve 
centers, situated below the alimentary canal and above the large 
ventral muscles. As a rule each ganglion is situated in the 



♦ The modification of the first and eighth abdominal ganglia will be 
descril>c(l separately. 
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anterior region of its segment. From above, the ganglia and 
the proximal portions of their nerves are protected by the ventral 
diaphragm, the outline of which is indicated in Figs, i, d, d, by- 
dotted lines. 

The connectives of the abdominal ganglia consist of two dis- 
tinct cords connecting the successive ganglia. Those of the first 
and last ganglia are very short because of the cephalization in 
these regions. The cephalic ends of the connectives are generally 
closely approximated, while the middle and caudal portions are 
slightly spread apart, so that the minute median nerve of the 
sympathetic system becomes exposed betw^een the two connec- 
tives. In the abdomen there are no nerves arising from the 
connectives, such as were found in the thorax. 

The Nerves of the Abdominal Ganglia. 

The nerves arising from the first seven ganglia are pretty 
nearly uniform both in number and distribution. Fig. 3, repre- 
senting the right side of the third segment, illustrates the typical 
condition of the nerves of the abdominal region. From each gan- 
glion two sets of nerves arise, one pair lateral and one pair 
ventral. 

The lateral nerve (/) extends laterad over the ventral 
muscles. It gives rise to five branches, which generally extend 
caudo-laterad to the different parts of the corresponding segment. 
Branch i originates from the cephalic side, near the base of the 
main trunk. It is a very small nerve and can be detected only 
in well prepared specimens. The distal end of this branch unites 
with the transverse nerve (iv. n.) forming a single nerv^e, which 
extends laterad to the minute tracheal nerve* (tr. n.) Branch 2 
consists of a large nerve originating from the caudal side, a few 
millimeters from the base of the main trunk. It extends caudo- 
laterad over the neighboring muscles (Fig. i, m^) and then turns 
ventrad and innervates the deep lying ventral muscles. Branch 
J arises shortly distad of branch 2. It is a rather large nerve, 
passing latcro-caudad over the ventral muscles. On reaching 
the outer border of these muscles, the nerve passes underneath 
a few muscle-fibers (Fig. i, ^2 and Fig. 8, v^ mj of the sam^ 



* Since the nerves of the tracheal system have not been considered in this 
paper, in may be necessary to state that such nerves have been observed lying 
closely connected with the trachea and in certain instances dividing in such a 
way as to supply each tracheal branch. The tracheal nerves are connected 
with both the central and the sympathetic systems. 
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group. Thus the ner\'e on passing to the upper portions of the 
body is protected and held away from the viscera. Branch 4, 
like branch ?, passes underneath the muscle-fibers of Wj, then 
below the larger lateral tracheal tube and inner\^ates the lateral 
filament. Branch 5 consists of a small ner\'e which originates 
from the proximal part of branch 4. It generally extends laterad, 
passing under the lateral muscle fibers of m^ (Fig. i) and extends 
to the lateral trachea, where it unites with the tracheal nerve 
described in connection with branch /. 

In the seventh segment, branch / of the lateral nerve trunk 
may be absent. When present, it does not join the transverse 
nerve as is generally the case in the other segments, but ter- 
minates in the ventral diaphragm. 

TnK VKNTRAL NERVE TRUNK (t'), Originates from the ventral 
side of the ganglion and extends caudo-ventrad innervating var- 
ious of the more ventral muscles. Branch 4 passes between the 
muscles and the body-wall and innervates the tracheal gills (Fig. 

Because r)f its inconspicuous position this nerve has been very 
generally o\erlooked th<jugh it is i)robably to be found in other 
groiij)s. 

The First Abdominal (Ganglion. Unlike the rest of the 
abdominal ganglia the first is situated below the ventral muscles. 
It may be located readily by the presence of the diagonal and 
trans\ eres muscles, which i)ass dorsad of it (Fig. i). The nerves 
of this ^^^ai^.i^lion are homologous to those of the following ganglia, 
although they show greater tendency to variation than the latter. 
Thus I.Tiii.ehes / and 2 may sometimes arise as a single nerve 
in<li}Mii<K :.t <»f the main lateral nerve. Moreover, branch / 
raifiities nio;e freely than do its honiologues of the following seg- 
nicr.ls a;;«l it has not been obser\'e<l to be connected with the 
trans/ev.M- r.L:\e. but seems to innervate certain ventral muscles. 

The Fkwith or Terminal (ianc.lion (Figs. 10, (i. S.) The 
terminal ganglion of the central nervous system has been pushc»d 
cephalad into the central portion or even to the anterior border 
of the se\ enlh segment, taking the normal position of the seventh 
gangli^'ii. which, also, has bi-en forcc-d cephalad, and is situated 
at the eaudal border of the sixth segment. The seventh and 
eighth ganglia are united by two very short connectives, which 
are generally not longer than the diameter of the last ganglion. 
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From the large size of the terminal ganglion and because of 
the numerous nerves arising therefrom, it is evident that it is pro- 
duced by the fusion of two or more ganglia. Oudemans '87 
determined in Machilis maritima Latr. that the last abdominal 
ganglion originated by the fusion of the last three ganglia. On its 
dorsal side there remained parts of two transverse nerves, which 
indicated the boundaries of the original ganglia. Such rudiments 
of the transverse nerv^es have not been found in the terminal 
ganglion of the Corydalis larva. Influenced, however, by the fact 
that there are four pairs of nerves arising from this ganglion, we 
may conclude that these correspond to two lateral and two ventral 
pairs of nerves of two abdominal ganglia. Although it may be 
possible to homologize some of these nerves with those of previous 
ganglia, it cannot be considered conclusive that the last ganglion 
is produced by the fusion of but two ganglia, since it may be pos- 
sible that the nerves corresponding to a third have disappeared. 
An investigation of the embryological condition would be the 
only way to settle this problem. 

Notwithstanding the cephalic displacement of the eighth gan- 
glion, all of its nerves innervate the eighth and terminal segments. 
As stated above, there are four pairs of nerves arising from this 
ganglion (Fig. 10 a, 6, c, d). The first of these originates from 
the lateral border of the ganglion and runs caudo-laterad to 
various parts of the eighth segment. The branches of this nerve 
can readily be homologized with the lateral nerve of previous 
ganglia. Branch J, as in some of the previous ganglia, is in this 
case absent altogether. Branch 2 passes over the large ventral 
muscle bundle m^ in the eighth segment and innervates the ventral 
muscles. Branch j supplies the dorsal parts of the segment; 
branch 4 enters the lateral filament; branch 5 joins the tracheal 
nerve. 

Nerve b is homologous with nerve v of the previous segment. 
It originates from the mid-ventral portion of the ganglion and 
extends caudad, passing underneath the ventral muscles (mj), 
then turning laterad, innervating approximately the same regions 
as the ventral nerve of previous ganglia. 

Very probably nerves c and d are homologous to the lateral (/) 
and ventral {v) nerve trunks of ganglion 7. Nerve c has three 
prominent branches, the first of which forks giving off one nerve 
to the lateral filament and one to the proleg. Branch 2 enters 
the proleg. Branch j innervates the reproductive organs as 
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shown in Fig. 10, passing through the lateral borders of the seminal 
vesicle. 

The intestinal nerve* (Figs. 9 and 10, in. n). The intes- 
tinal nerves consist of a pair of long, thread-like nerves, which 
arise from the proximal ends of nerve c of the terminal ganglion. 
They extend cephalad to the second abdominal segment, where 
they are attached to the sides of the small intestine, shortly caudal 
of the origin of the Malpighian tubes. 

Each i)roximal portion of these nerves gives rise to five 
cauda(l-i)rojecting branches, four of which innervate the hmd 
intestine. The first branch arises from the ver>' base of the intes- 
tinal nerve and lies dorsad of nerve c. It divides into three sub- 
branches before reaching the hind intestine. Branches 2, j, 
and 4 do not ramify until reaching the intestine. Branch 5 is 
comparatively small and, unlike the four previous ones, does not 
reach the intestine, Vjut is attached to a mass of adipose tissue (ad) . 

The intestinal nerves represent the first or basal branch of the 
lateral nerve, but in distribution they differ radically from that 
of this branch in preceding segments. It is probable that the 
supi)ression of the respiratory nerve, originally occurring between 
the ganglia represented, and the in-pushing of the proctodaeum 
are sufficient to account for these modifications, great as they 
ai)pear. 

THE SYMPATHETIC NERVOUS SYSTEM. 

The sympathetic system is divided into the upper sympa- 
thetic SYSTEM, lying above the alimentary canal, and the 

LOWER SYMPATHETIC SYSTEM, lying bcloW it. 

The nerv^es and ganglia of this system are very minute and 
constitute a supplementary system intimately connected with 
the central system. Most of the ner\'es are susceptible to methy- 
lene-blue and can best be studied in specimens prepared with this 
stain. 

The Upper Sympathetic System is confined to the anterior 
dorsal portion of the alimentary' canal and most particularly ta 
the phar>'nx and oesophagus within the head. It can be divided 
into an unpaired median and a paired lateral system. 

The Unpaired Median, Stomogastric, or, as it is more gen- 
erally termed, the Vagus System, consists of the following parts: 



* Ojmstock & Kellogg. '04. p. 49 
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The arched nerve (Fig. 4 and 7, ar). The arched nerves 
connect the vagus system with the central system. They arise 
in connection with the clypeo-labral nerves, one from each upper 
basal portion of the crus cerebri, and bend mesad so as to meet 
in the frontal ganglion. 

The frontal ganglion (fg) . This ganglion consists of a very 
minute nerve center, situated a short distance in front of the 
supraoesophageal ganglia, with which it is connected by an 
exceedingly fine nerve strand. (Fig. 7, i). 

The frontal nerve (Figs. 4, 7,/). The frontal nerve arises 
from the anterior border of the frontal ganglion and extends 
cephalad into the clypeus, where it bifurcates. 

The pharyngeal nerve (Figs. 4, 7, pn). From either side 
of the frontal ganglion there arises a small nerv^e, undescribed by 
former workers. It extends latero-ventrad, to the lower portions 
of the phar>^nx. The term pharyngeal may be applied to this 
nerve. 

The recurrent nerve* (Figs. 4, 7, r.). The recurrent nerve 
consists of a single median nerve-cord arising from the caudal 
border of the frontal ganglion. It extends back passing under the 
supraoesophageal ganglia, and between the aorta and oesopha- 
gus, to terminate in the vagus ganglion (v) . 

The vagus ganglion (Figs. 4, 7, ti.) This is a minute 
elongated ganglion, not much wider than the diameter of the re- 
current nerve. It is situated 3-4 millimeters caudad of the supra- 
oesophageal ganglion, between the aorta and the oesophagus, 
and constitutes the termination of the recurrent nerve. 

The stomogastric nerves (Figs. 4 and 7, st.) consist of two 
parallel cords, arising from the caudal border of the vagus gang- 
lion. At the point of emergence from underneath the aorta, 
they diverge, passing over to either side of the oesophagus, whence 
they continue caudad, innervating the alimentary canal and ter- 
minating in the neighborhood of the mid-intestine. 

The Lateral or Paired Sympathetic System (Figs. 4 
and 7). This system is chai acterized by a pair of small ganglia 
(/g), situated one on either side of the oesophagus and slightly 
caudad of the pharyngeal constriction. The nerves are quite 
minute and are confined to the dorsal and lateral portions of the 
anterior region of the oesophagus. 



* According to Berlese '07, p. 597, the recurrent nerve is typically double 
and appears as a single nerve through coalescence. 
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There seems to be no connection between the two lateral 
ganglia, nor are these connected with the vagus system as is 
generally the rule in insects. They are united to the central 
nervous system by the nerves u and nt. Nerves 11 are attached 
to the ventral borders of the two halves of the brain and run 
caudad one on either side of the recurrent nerve until emerging 
from underneath the aorta to which they are closely joined. At 
this i)oint, the ner\'e ti increases in thickness {z) and curving 
gradually latero-ventrad, finally enters the cephalic portions of 
the ganglion. Nerve m is attached to the ventro-lateral border 
of the brain and extends caudad along the dorso-lateral portion 
of the oesophagus. Near its attachment to the brain, it gives 
ofT a lateral branch (.r), which appears like a separate nerve of 
the brain. Caudad, nerve m gives off three branches, the first 
two of which join the enlarged transverse portion of nerve u 
(labeled z). The third branch joins nerve p of the same system. 
Nerve />. extending cephalad as a continuation of nerve z, inner- 
vates the lateral parts of the phar>'nx, caudad of the crura cere- 
bri. Nerve q arises from the anterior lateral part of the ganglion 
(l^) and extends cephalad, passing between the mandibular 
muscles and the (x^sophagus, and underneath the optic, antennal 
and mandibular nerves to the lateral portions of the mouth. 
Nerve 5 projt^cts caudad from the lateral ganglion, passing for 
some distance parallel to the stomogastric nerves. It gives off 
numerous small branches to the sides of the oesophagus. 

The Ventral Sympathetic or Superadded System (Figs. 
I, 2. 3, 5, and 10). 

The ventral sympathetic system consists of a minute median 
NhRVK (mn.) extending caudad from each of the first eleven 
ventral ganglia. As a rule, the median nerve gives rise to a pair 
of lateral branches, the transverse or respiratory nerves 
{tv. n.) which extend laterad over of the connectives and nerves 
of the central svstem. 

The median nerve arising from the suboesophageal ganglion 
is comparatively short. In a few instances it has l)een found 
wanting altogether, s(j that the transverse nerves arise directly 
from the ganglion. These transverse nerves are united with the 
first pair of nerves of the connectives («,c). 

In the thorax, the median nerves are short and give rise to 
relatively ver\' large transverse nerves. These extend caudo- 
laterad over the ventral muscles and unite with the tracheal 
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nerves (Fig. 2, ir, n.) Each transverse nerve of the third thoracic 
ganglion gives off a small mesal branch, which innervates the 
small transverse muscles of this region. Before reaching the 
tracheal nerve, the last mentioned transverse nerve receives 
branch 5 of the lateral nerve trunk of the first abdominal ganglion. 
As a rule, the median nerx'^e of each abdominal segment extends 
caudad to the anterior border of the following ganglion (Fig. 3). 
Here it terminates in an enlargement, which may be the ganglion 

OF THE MEDIAN NERVE* (mg) . 

The transverse nerves are two in number for each median 
nerve. Each extends laterad receiving branch i of the lateral 
nerve and forming with it a single nerve, which connects with 
the tracheal nerve. 

Exceptions to the above typical condition occur in the first 
and seventh abdominal segments. The median nerve of the 
former does not give rise to any transverse nerves (Fig. i) and in 
the latter the median nerve does not reach the following ganglion 
but terminates in the two transverse nerv^es (Fig. 10). 

As stated in connection with the mandibular nerv^e, a minute 
ganglion is to be found at the base of the mandible, (Fig. 6), 
forming a part of the sympathetic system. The main nerve 4 
enters the mandible and gives off four branches. The caudal 
termination of nerve 4 has not been traced. Nerves 6 and 7 are 
also part of this system. Branch 2 connects the ganglion with 
the central system. 
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EXPLANATION OF PLATES. 

Fig. 1. Dorsal aspect of the larva, showing the entire nervotis s^exn. The 
ventral longitudinal muscles have be^n represented on the nght side to 

illustrate their relation to the nerves. 

lA, 2A, SA, etc., abdominal segments. 

IT, 2T, ST. iirst, second and third thoracic segments. 

/, //, ///. first, second and third thoracic ganglia. 

I'S. first to eight abdominal ganglia. 

aim. alimentary canal. 

ant. antenna. 

(/, (/, (/. outline of the ventral diaphragm. 

cj. d. ejaculatory duct. 

g, g. tracheal gills. 

in. n. intestinal ner\'e. 

//, //. lateral filaments of the abdominal segments. 

»«,, w/j. upi)cr-grcat-ventral-recti-muscles. 

WI3. large l)undle of muscles in the ninth abdominal segment. 

md. mandil.>le. 

mx. maxilla. 

A', neck. 
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oes. oesophagus. 

ol. opening to the leg. 

om. oblique muscles of the first abdominal segment. 

op. opening to the tracheal gills. 

P. prolegs. 

5p. spiracle. 

susp. suspensory ligament of the testis. 

5. V. seminal vesicle. 

t€s. testes. 

tr. tracheae supplying the gills. 

vd. vas deferens. 

Fig. 2. Dorsal view of the five anterior ventral ganglia. Lettering as in Figs. 
1 and 3. 

Fig. 3. Third abdominal segment. 

lA, 3 A. first and third abdominal pegments. 

IT, 2T, ST. first, second and third thoracic segments. 

/, //, ///. first, second and third thoracic ganglia. 

A. B. L. nerve trunks of the thoracic ganglia. 

a, 6, c. branches of nerve A of ganglia/. 1, IS, 3, 4*, are sub-branches 

to same nerve. 
con. connective. 

c. r. crura cerebri. 
/. furcae. 

Gl, G3, GJ^. first, third and fourth abdominal ganglia. 

H. head. 

/. lateral nerve-trunk of abdominal ganglia. 

Im. labial muscles. 

m. g. minute ganglion of the median nerve. 

w. ft. median nerve. 

w.c, «jC, WgC, n^c. first to fourth nerve of the connectives. 

ol. opening to the leg. 

op. opening to the tracheal gills. 

s. c. suboesophageal commissure. ♦ 

5, g. suboesophageal ganglion. 

sn. salivary nerve. 

ten, tendon of the labial muscles. 

tr. tracheae. 

tr. n. tracheal nerve. 

tv. n. transverse nerve. 

V, ventral nerve-trunk of abdominal ganglia. 

Fig. 4. Dorsal view of the head. Lettering as in Fig. 7. 

Fig. 5. Ventral view of the head. 

Fig. 6. The mandibular nerve. 

Fig. 7. Lateral view of the nerves of the head. 

a. antennal nerve. 
ao. aorta. 

ap. apodeme. 
ar. arched nerve. 

b, h. brain or supraoesophageal ganglia. 
cl. clypeo-labral nerve. 

con. connective. 
cr. crura cerebri. 

d. 5. salivary duct, 
r, e. simple eyes. 



* Other numbers in these and following figures designate main branches 
of the different nerve trunks. 



Vol. I, PL*n VII. 
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fg. frontal ganglion. 

fn. frontal nerve. 

g. ganglion of the mandibular nerves. 

^n. gustatory nerve. 

1. nerve connecting the frontal ganglion with the brain. 

/. labial nerve. 

lb. labium. 

Ig. lateral ganghon. 

tnax. maxilla. 

nid. mandibular nerve. 

m. n. median nerve. 

mnd. mandible. 

>«, p, q, s, ti, z. nerves of the lateral sympathetic system. 

mx. maxillary nerve. 

n^c. first nerve of the connective. 

o. optic nerve. 

ocs. oesophagus. 

ph. pharynx. 

pn. pharyngeal nerve. 

r. recurrent ner\'c. 

s. c. subc esophageal commissure. 

5, g. sulx^ esophageal ganglion. 

5. >;. salivarv nerve. 

St. stomogastric nerve. 

/. trachea in the labium. 

tv. n. transveri-re nerve. 

V. vagus ganglion. 

IV. nerve of the suboesophageal ganglion. 
X. nerve of the brain. 

y. opening of the salivary ducts. 

Fig. 8. Section through an abdominal segment, showing the distributicin of 
the nerves. 

S, 4. branches of the lateral nerve. 

a. adijx)sc tissue. 

ale. alimentary canal. 

(/. m. dorsal muscles. 

G. abdominal ganglion. 

g. gills. 

h. heart. 

/. m. lateral muscles. 

n, H. nerves. 

tr. trachea. 

V. m. ventral muscles. 

i\m^. libers c^f the ventral muscles passing over the nerves (compare 
with Fig. 1, nij). 

Fig. 9. Lateral view of the larva showing the attachment of the intestinal 

nerve. (Compare with Figs. 1 and 10). 

l-S. lirst tc) eighth abdominal ganglia. 

(/. </. dorsal diaphragm. 

in. n. intestinal nerve. 

/. in. large intestine. 

n. nerve of the terminal ganglion. 

oc. oesophagus. 

prl. ])roleg. 

p. V. pnn-entriculus. 

5. g. .^ubo esophageal ganglion. 

.9. in. small intestine. 

sni. sus])ens(.)ry muscles of the alimentary canal. 

V. vent ricle. 

V. d. ventral diaphragm. 
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Fig. 10. Terminal portion of the nervous system of the abdomen, 
a. 6, c, d. ner\'e-trunks of the terminal ganglion. 
cui. adipose tissue. 
con. (x^nnective. 
*7. d. cjaculatory duct. 

G7, GH. seventh and eighth abdominal ganglia. 
h. int. hind intestine. 
in. n. intestinal nerve. 
/. lateral nerve-trunk. 
m. n. median nerve. 

>«3. bundle of muscles in the eighth abdominal segment. 
op. opening to the tracheal gills. 
s. V. seminal vesicle. 
tr. trachea. 
tr. n. tracheal nerve. 
tv. n. tninsvcn-e nerve. 
r. ventral nerve-trunk. 
V. d. vas deferens. 



A CASE OF GREGARIOUS SLEEPING HABITS AMONG 

ACULEATE HYMENOPTERA. 

By J. Chestkr Bradley. 

Mr. Banks* has summarized what was recorded up to the 
time he wrote concerning the sleeping habits of Hymenoptera. 
Briefly, this consisted of several observations of usually solitary 
aculeates either sleei)ing in flowers or clinging to twigs. Bel- 
frage has observed Scolia lecontei "during the night and chilly 
weather in clusters, closely attached to the stems of grass and 
plants." 

Mr. Banks' observations were made in a small patch of 
timothy, orchard grass and wild onion. Here he found specimens 
of three species of Ammophila, of two bees, and of Myzine sex- 
cincta sleeping, but always only one individual on the same stem 
of grass. Night after night they w ould appear between seven and 
eight, and leave before five the next morning. Gradually they 
became less numerous. Near the patch was a field of recently 
cut rye. where he surmises they may previously have rested, 
and also a garden and bean patch. 

Mr. Schwarzt records obser\'ing in southwestern Texas within 
a short space, four dead shrubs of Celtis pallida which harbored 
from fifty to seventy specimens of two species of bees asleep, 
and near at hand other shrubs with a smaller number of specimens. 



♦ Joum N. Y. Ent. Soc. Vol. X. p. 2()9. 
t Proc. Entom. Soc. Wash., IV, p. 24. 



128 Annals Entomological Society of America [Vol. I, 

Always in company with the bees was a Sphegid (Coloptera 
wrightii) which at the time of his observations, seven-thirty on 
cloudy mornings, was walking slowly up and down the twigs over 
the bodies of the sleeping bees. 

Mr. BruesJ records several very interesting additional obser- 
vations. Along the shore of Lake Michigan he found one evening 
both sexes of Priononyx atrata sleeping in large numbers on the 
thicker parts of a plant of sweet clover. In McHenry County, 
111., also on sweet clover he and Mr. Melander noticed the follow- 
ing species commingled in sleep : Scolia bicincta, Nysson plagia- 
tus; Tachytes sp., and some other smaller forms. Epeolus was 
predominating. He has frequently observed males of Scolia 
lecontei resting on an umbelliferous plant in Texas. In southern 
Illinois he noticed males of Myzine sexcincta in abundance sleep- 
ing on a small dried plant. Mr. Brues further questions why 
certain plants are regularly chosen by certain species. In some 
cases, as that of Priononyx atrata it may have been odor, al- 
though the species does not frequent sweet clover much during 
the day. Scolia lecontei he shows is afforded a certain conceal- 
ment by harmonizing, in the head downward position which they 
assume, with the plants, although they would be much more per- 
fectly concealed on certain bright flowers which they leave alone. 

On the second of June last summer I was driving in the Mt. 
Diablo Range along the Arroya de los Gatos near where it opens 
out into the extremely hot and dry Kettleman plains in the south- 
western j)art of the San Joaquin Valley in Fresno County, Cali- 
fornia, when slightly before dusk my attention was called to a 
bunch of dark objects attached to a dried stem of wild oats. 
Upon observation they proved to be black wasps asleep, (Priono- 
nyx atrata). Looking farther I observed another and still an- 
other such group, and within the next hour, or until it became 
too dark to see them, I observed scores, almost hundreds of these 
bunches of resting wasps, sometimes on wild oats, sometimes on 
other pkmts. Each group contained from one or two to a couple 
of dozen individuals, and 1 was often able to break them off and 
place them in a jar before they became considerably aroused. In 
all I caj)turcd 490 odd individuals before total dark, about an 
hour's time. 
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No less than seven species of aculeate Hymenoptera were 
represented in large numbers, belonging to three different families, 
four sub-families and five genera, and each species so far as 
observed was always grouped separately. Though a group 
of one species were in close juxtaposition to that of another on a 
neighboring stem there was no intermingling of individuals. 

Returning on a subsequent evening a week later (but perhaps 
not finding precisely the same place at a favorable time), I found 
the bunches of wasps less abundant, but still present, and found 
a few groups of an eighth species. 

The species found on the first night were Chlorion (Priononyx) 
atratum; C. (Priononyx) bivefoleatum ; two species of Sphex 
(formerly Ammophila-synonym of Sphex) ; Monedula emarginata; 
Steniola duplicata, and Stizus unicinctus, the last two being 
especially common. On the second visit the above were found, 
and one additional species, Sphecius fervidus Cr. On both occa- 
sions, there were a few individuals of one or two other species, 
notably bees, Bombus, sp., Halictus farinosus and Melissodes 
agilis, etc. 

I am indebted to Prof. Fernald for the identification of the 
Sphegida) and to Mr. H. L. Viereck for that of the others, except- 
ing Sphecius fervidus, which is my own determination. 

The vegetation in that part of the San Joaquin Valley had 
already for over a month been scorched dry and brown by the in- 
tense sun-heat and absence of rain. Along one side of the road 
in the canon the vegetation had been freshly burned off by ex- 
tensive prairie fires. Along the other side was a field of recently 
cut grain with a narrow standing strip along the road in which 
were situated the groups of wasps, not only on the oats, but on 
one or two other dried plants. We found them at intervals for 
perhaps a mile or more and then it became too dark to see further. 
Not ever>'where along the road were the conditions as above des- 
cribed, in some cases the bunches occuring in a tangled growth 
of dried weeds. 

On subsequent evenings I hunted in vain for sleeping wasps in 
the sage brush and fox-tail grass on the plains, twelve miles dis- 
tant. No trace of the wasps was to be found. 

The fact that the ** hostel r>'" described by Mr. Banks was also 
bordered by a field of recently cut grain may not be a mere coin- 
cidence. It is quite possible that normally these wasps are scat- 
tered through such fields when sleeping at night, and that by the 
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cutting of the grain are driven into the outlying standing patches. 
There certainly was no protection received from their gregarious 
sleeping, since the groups of wasps were very conspicuous 
objects in the failing light. 

Perhaps it would recjuire considerable knowledge of wasp psy- 
chology to be able to answer, first, why they congregate at all, 
instead of each sleeping on whatever stem of oats happens to be 
convenient, and second, why when thus congregating they ignore 
the similarly situated groups of other, even close related species, 
and choose only those of their own fellows. The wide range of 
the species implicated would seem to indicate that the habit 
is either a fundamental one, or else a general response to some 
peculiar environmental condition. 

ICntoniolo^MCdl Laboratory, The University of California, August 1, 1907. 



NOTES ON THE LIFE HISTORY OF THE LEAFY DIMORPH 
OF THE BOX-ELDER APHID, CHAITOPHORUS NEGUW- 

DINIS THOS * 

Hv j. j. Davis. Okfick ok tiik State Entomologist, Urbana, III. 

My attention was first called to this curious dimorph by Mr. 
J. T. Monell, who found it at St. Louis, June 21, 1907, and had 
received it from Oestlund as early as 1889. 

The life history of the dimor])h I have found to be essentially 
like that of the (limor])h of the European C. testudinatus Thorn., 
as deserihed by Kessler. 

In central Illinois the vivi]xu*ous females begin to produce 
the (limor])hs ahoul June i, and the latter, after crawling over 
the leaves for a short time, attach themselves to the vems of 
either surface of the leaf. There they remain in a dormant con- 
dition for two or three months. By the last of June or the first 
of July the parent females begin to disappear, and soon only strag- 
glers can be found. In the latter part of August the dimorphs 
revive, molt several times, and l)ecome viviparous females. Sub- 
secjuent generations are ovijiarous, and lay the eggs which are to 
carry the s})ecies over the winter. 

The dim()r])hs are inconspicuous; they appear as minute flat- 
scales lying close against the leaf, and having the same green color 
as the leaf. 
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The dimorph of C. ncgundinis is indistinguishable from that of 
C. testudinatus as described and figured by Kessler. 

Here follow some of the details of the life history. Looking 
for this dimoq^hic aphid June 12, 1907, I found it common on 
both the ui)per and the lower surfaces of the leaves of box-elder 
at Urbana, 111. At that time the winged and wingless normal 
forms were also abundant. The following figures show the abun- 
dance of the dimori)h. June 15 the total number on the upper 
surfaces of twenty leaves was 1988, and on the lower surfaces, 
2088 — a total of 407O individuals on the twenty leaves, or an 
average of 203 -r- to each leaf. July 19, on ten leaves which were 
only slightly infested and in a shaded situation, the total number 
of individuals on the upper surfaces was 214, while on the lower 
surfaces there were but 23 — a ratio of 9 on the upper to i on the 
lower. After July i the normal forms began to disappear, and by 
|ulv 10 thev occurred onlv occasionallv. Between that date and 
August 5 none of the normal forms were noticed, although careful 
searches were made for them. August 5, however, I found four 
young of the normal form and from one of these I obtained young. 
She began to bear young August 13, and lx)re in all 73 young, of 
which 27 were dimorphs and the remaining 46 normal forms. 
Owing to my al)sc»nce I was unable to trace these to the sexual 
forms. August 20 I found the aphids becoming suddenly abun- 
dant on the box-elder leaves. These aphids had a decidedly red- 
dish tinge, and were, I infer, dimorphs which had molted; since 
a dimorph that molted August 27 later developed into a reddish 
normal form. Both out-of-doors and in the insectary I have 
noticed the dimorphs in the act of molting. 

It is probable that the fully develoix'd dimorphs are the 
mothers of the sexual forms, although I have no positive evidence 
of this. I infer, also, that the mothers of the dimorphs may be- 
long to any of the earlier generations. 

The dimo:i)h is capable of locomotion. In a chimney cage 
containing a small box-elder plant I placed pieces of leaves lM?ar- 
ing dimor[)hs. As soon as the pieces of leaves began to dry up 
the dimor[)hs movc^d from them to the fresh leaves. In another 
instance the dimorphs, when transferred directly to fresh leaves 
with a brush, attached themselves readilv to these. 

I have found this dimorphic form in many localities in northern 
and southern Illinois, but most abundantlv at Urbana. 

♦ Read at the Chicago meeting, December 3(Hh, 19(>7. 
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Coccinellid and chrysopid larvae have often been observed 
feeding on the dimorph. 

The first paper on the American dimorph is an article by Mr. 
L. C. Bragg in Entomological News for December, 1907. His 
statement that it does not molt or reproduce is incorrect. In com- 
paring the European dimorph with the American dimorph he 
states that the former has fourteen leaf-like appendages on the 
abdomen and the latter twenty-two; I find, however, that both 
the American and the European dimorphs have twenty-two fla- 
bella on the margin of the abdomen. Mr. Bragg mentions the 
maple-aphis (Chaitophorus aceris) as being the species that pro- 
duces the European leafy dimorph. This was supposed to be the 
case until Kessler proved that they were borne by Chaitophorus 
testudinatus and not by C. aceris. He found that C. aceris pro- 
duces dimorphs, to be sure, but dimorphs without leafy appen- 
dages. 

Professor Ocstlund, in a paper on this dimorph in Entomologi- 
cal News for March, 1908, summarizes the more important liter- 
ature on the European dimorph. He refers to the species as 
occurring on "maples," but informs me by letter that he used 
this name for Acer negundo, the common box-elder. He uses 
the name testudinatus instead of negundinis for this species; but 
it appears from Kcssler's paj)er that the adults of testudinatus 
are quite dilTerent from those of negundinis — so different that we 
can scarcely regard the two species as one. 



THE GENUS CORIZUS. 
With a Review of the North and Middle American Species. 

By J. C. Ham BLETON. 
INTRODUCTION AND ACKNOWLEDGMENTS. 

The writer wishes to express his sincere thanks to those who 
have contributed to the success of this work by allowing him the 
use of their collections. Among these should be mentioncxi first 
Prof. Herbert Osborn whoallowcnl the use of his private collection 
as well as that of the Ohio State University. Prof. Comstock 
sent the collection belonging to Cornell University, and Mr. 
Ileidemann of the National Museum sent his private collection 
of several hundred specimens. The collection belonging to the 
Colorado Agricultural College was also at the writer's disposal. 
Without this extensive material, it would have been impossible 
to arrive at many definite conclusions concerning the genus. 

The first insect of this genus to be describc*d was crassicomis. 
Linneus in 1758 gave it a brief description and included it in his 
large genus Cimex. Fabricius, in 1794, described two more 
species, sidae and hyalinus. under the generic name of Lygaeus, 
but later, in 1S03, he changed them to the genus Coreus. In 
18 1 4 Fallen created the genus Corizus and gave it the following 
limitations: "Corpus oblongum; antennarum basali brevi; ul- 
timo subclavato; thorace planiusculo; hemelytris oblicjue trun- 
catis; membrana longitudinaliter multinervosa.*' In 1828, in 
his llemiptera Sueciae, pages 41 to 45, he includes six species, 
not all of which, however, have remained in this genus. The 
only American species included here is crassicomis, a very com- 
mon European insect. 

Signoret in 1859, in the Ann. Soc. Ent. Fr., published a mono- 
graph of the genus. This is a notable work and has served as 
the basis of nearly all the work that has been done on the genus 
since his time. He recognized the practical impossibility of 
separating the genus into natural groups, or subgenera. He 
includes fifty-four species from all parts of the world, and des- 
cribes many new American species, some of which have not with- 
stood the test of time, probably because his material was not 
abundant enough for him to understand their variations. 

'33 
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Stal. in 1870, in his Enumeratio Hemipteronim, Vol. i, 
divides the genus into three sub-genera as follows: Liorhyssus, 
Xiesthrea and Arhyssus. and follows this up in the third volume 
of the same work three years later on pages 97 and 98 by aban- 
doning the genus Corizus entirely and creating from it three new 
genera, Li(jrhyssus, Peliochrous and Stictopleurus. Fieber, in 
1 86 1, had also made three genera of this genus, namely: Rhopa- 
lus, Corizus and Brachycarenus. 

Lethierry and Severin in 1893 have abandoned these sub- 
divisions and retained the genera Corizus and Maccevethus. 

DESCRIPTION* OF THE GENUS. 

Bcxly, nanxAvly ovate or oblong-ovate. Head short, conically 
produced in front of the eyes and narrowing abruptly behind. 
Rostrum reaching the posterior coxae. Antennae slender with 
first and last segments thickened, the former short, scarcely reach- 
ing or but slightly passing the apex of the head. Pronotum tra- 
pezoid shaped, crossed near its anterior margin by the transverse 
suture which is more or less plainly marked, and is interrupted at 
its middle l)y the median line. Scutellum a little longer than 
wide. Membrane with numerous simple veins. Metapleura 
dilated posteriorly. Legs medium, unarmed, the posterior pair 
slightly the longest. Body pubescent and punctured. 

Taken as a whole the genus is truly cosmopolitan, being found 
both in the temperate regions and in the tropics. It is probably 
more abundant in the latter but is widely distributed in the 
former. One species, hyalinus, has been reported from Australia 
and the Philippines, Europe, Asia, Africa and America. An- 
other species, crassicornis, is circumpolar in its distribution, being 
found in northern and central Europe and in northern North 
America, atid entirely across Siberia. Still other species, such 
as sculatns and tul)erculatus, as far as known, are confined to 
corn[)aratively small areas. 

Little is known of their hal)its. They probably hibernate, in 
tem])crate regions, in the adult state and deposit their eggs in 
early summer wIkmi their food plants have developed sufficiently 
to furnish food for their young, and reach maturity in early 
autumn. None of the s|)ecies are sutViciently numerous to be of 
ceononiie ini])ortance, though under changed conditions they 
might easily become so. 
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BASIS OF SEPARATION OF SPECIES. 

Many mistakes have been made in the past by placing too 
much confidence in color characters in the determination of 
sp)ecies. This is very unsafe, as it would be difficult to find a genus 
more variable and inconstant in this respect. In this paper 
structural characters alone are used for this purpose. A careful 
study of an abundance of material has shown that these are 
reasonably constant. The form and position of the antenni- 
ferous tubercles and rostral lobes are excellent characters to 
sei)arate some of the species. The nature of the transverse 
suture on the j^ronotum, and the form of the scutellum serve for 
others. The genitalia give us excellent characters for several 
species, and the general form of each species varies but little, 
though the size may vary, and in several cases is quite distinctive. 
There is still another character that is good in a number of cases, 
though it is difficult of access and hence little use has been made 
of it. This is the nature of the dorsal sutures between the third 
and fourth, and fourth and fifth segments. It is a character that 
seems to be quite constant though at times the middle portions 
of these sutures may be so obliterated that it is difficult to dis- 
tinguish them. 

ARTIFICIAL KEY FOR THE DETERMINATION OF SPECIES. 

1. (a) Last segment of abdomen short and broad, truncate in female 

and rounded in male hyalinus 

(b) Not as alcove 2. 

2. (a) Antennifenms tubercles prominent; transverse suture terminating 

in a hx)]) 3. 

(b) Not as alxjve 4. 

3. (a) Insect large. Connexixnim spotted crassicomis 

(b) Insect small. Connexivum unspotted Tiridicatui 

4. (a) Scutellum broad at the tip. rounded 5. 

(b) Scutellum narrow at tip and pointed G. 

5. (a) Antennifenms tubercles broad, sternum not black tcutmtui 

(b) Antenniferous tubercles very long, reaching almost to apex of 

head tubercuUtui 

(c) Sternum black indentmtui 

G. (a) Connexivum uns]>otted lateralis 

(b) Connexivum spotted 7. 

7. (a) Insect large, light colored validus 

(b) Insect medium, dark, last segrnent in female pointed 8. 

(c) Last segment in female not pointed 9. 

H. (a) Last segment very long pointed punctatui 

(b) Last segment medium nigristernum 

9. (a) Abdomen much broader than thorax, with black transverse band, .tidae 
(b) Insect small, antennae short, scutellum large parvicomis 
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Dakota, Iowa, Ohio, Bermuda and Hayti. It is reported by 
Uhler from Lower California, New Mexico, and Grenada, W. I. 
Oshanin in 1906 reports it from southern Russia, Caucasia, Turk- 
estan, Japan and Chili. (For further references and synonomy, 
see Lethierr>' and Severin's General Catalogue.) 

Corizus crassicomis Linncus. 

Cimox crassicomis Linncus. Sysl. Xat., lOlh Ed., I, p. 448; 12th Ed., I, p. 727; 

Faun. Slice, p. 254. 
Rhopalus punctivcntris Dallas. List. II. p. 526 (1852). 
Coriz-.is niJvacU.ircc'cnsis Sij^n.. Ann. S<k\ Ent. Fr,. p. 97 (1859). 
Corizus iH.rcalis I'hicr. Proceed. Acad. Phila.. p. 284 (1862). 

A hi!*^c species easily recognized by its broad vertex and 
spotted connexivum. Length of female, 7.5 to 8.5 mm., width 
3 to 3.5 mm. Male, length 6 to 7 mm., width 2.5 to 3 mm. 

Mead: Wrtcx broad, due to the thickened rostral lobes which extend 
almost tn the apex. Antenniferous t'.il>ertMes jiroininent. angular, and extending 
well lonsard. First segment of antennae passing l>eyond the ajK^x of the head. 
Kyes not s<» ]»romment as in hyahnus l>ecause of the more pnjminent antenni- 
feroi:s tubercles. 

I'ronof.im rather sharply angled anteriorly. Transverse suture terminating 
at eiih«T side in a closed loop. Scutellum gently narrowing from base to near 
the a]»ex. where it expands slightly, and is rounded and excavated; borders 
slight ly r.iisetl. 

Abdoiiu-n rather abruptly widened at the third and fourth st»gments. esj)ec- 
ially ui the female. (Genitalia. iJorsiil plate in female broadly triangular and 
roun(le<l at the a^n-x. Ventral plate c«»mpressed laterally, jjosterior angles 
rounded Wuigs little, if any. longer than the a'odomen. Punctuations small 
and pibe.-v.enie v<'ry short. 

('«>l«»r. .\bu\e brownish gray, sometime^ nearly black. Hn.)ad stripe on 
lirst -eginenl mI antennae. sp'»ls between "K*elli and compound eyes, transverse 
suture <»n ]»P»n«»t.im. blaik. The scutellum is usually much darker at its base 
and ha:^ the sfiiall depression at its ajK-'X black. Wing nerves light with few 

Spf»ts. 

.MkImtiuii bl.ick with three light sjH»ts, one <K'cuj»ying the middle of the 
third. i«rirlh and lilth segments and two on the fifth, whose ]HiSterior lK»rder is 
also I'.^hi Thee spots may vary in size ami may Ik* fuse<l. forming an inverted 
V-.-shape<l spot. The sixth has two large \ellow spots, one on either side, that 
reach the extremity. Connexivum light with a dark sjhH on each segment. 
Under side and le/s yellowish gray, the latter spotted over with black. Large 
irregular black blotches on inner side of iKjsteri<ir femurs. 

The color of this sjieeies, as of others, varies jjreatly. The 
(Kelli may he entirely surrounded by a black spot which reaches 
the thorax. The transverse suture may be brown or gray, like 
the rest of [)ronotum. The black spots on wing nerves, depres- 
sion at apex of scutellum. and sjx^ts on connexivum may be 
light or raldish brown. In very dark individuals the head, pro- 
notum and scutellum may be heavily spotted with irregular 
blotches of black, and the black six)ts on connexivum may extend 
to the underside, and there may Ik* a few small black spots, one 
on the i)osterior border on each side of the first, second and third 
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segments below. In such cases the spots on the abdomen above 
may all but disappear, except those on the sixth segment. 

Rhopalus punctiventris Dallas and Corizus novaeborecensis 
Sign, should undoubtedly be referred to this species. Specimens 
from the east and from the west have been carefully compared 
with European specimens kindly sent by Dr. Horvath from Hun- 
gary. They are identical in all structural' characters and do not 
differ more in color than do individuals taken in the same locality. 

This is also a cosmopolitan species. Oshanin reports it as 
follows: All of Europe, Canaries, Tunis, Syria, all of Russia, 
Caucasia, Turkestan, Siberia and Japan. Uhler in various papers 
reports it from Colorado, Arizona, California, Washington, British 
America, Walrussia, Canada, Massachusetts, Pennsylvania, New 
York, Mackenzie River, Yukon, Saskatchewan and Lower Cali- 
fornia. Specimens are at hand from Washington, Oregon, Utah, 
British Columbia, California, Wyoming, South Dakota, Ohio, 
New York, and New Hampshire. 

Corizus Tiridicatus Uhler. 

Corizus viridicatus Uhler, Hayden's Survey of Montana, IV. Zool. and Bot., 

p. 404 (1872). 
Corizus hyalinus Uhler, Geolog. Bull. II, No. 5 (1875), pp. 34 and 35. 

A slender species, often greenish in color with the black spot 
on sixth segment quite prominent. Length of female, 5.5 to 6 
mm., width 2 to 2.5 mm. Male, length 5 to 5.5 mm., width 
1.8 to 2 mm. 

The head pronotum and scutellum of this species closely resemble those of 
its near relative, crassicomis. They are, however, smaller, and the scutellum 
has its narrowest portion a little farther from the apex. The abdomen is but 
little wider than the thorax, and hence the sides are very nearly parallel. 

Genitalia : Dorsal plate of female broadly rounded ; ventral plate compress- 
ed laterally, uniform in width, posterior angles but little rounded. Dorsal plate 
of male broadly rounded; ventral plate much narrower at its middle point, and 
angles rounded. Wings a little longer than the abdomen, and opaque, thus 
hiding the abdominal picture except the anal spot. Pubescence soft and punc- 
tuations small. 

Color: Light gray, often tinged with green, both above and below. This 
color, while predominant in the species, is not universal. Occasionally a speci- 
men may be found with the thorax above, all black, except the scutellum, and 
the body below a reddish yellow. A broad stripe on basal segment of antennae, 
ocellar tubercles and a line between them and the eyes, black. Transverse 
suture and disk of abdomen usually black. Two broad stripes on last segment 
of abdomen and three spots about the middle of the disk, light. It is not un- 
common to find specimens with the light color predominating on the disk, and 
all color may disappear except the spot on last segment. 

This species was described by Uhler in 1872, but later, in 1875, 
he abandoned it, having come to the conclusion that it was but a 
variety of hyalinus. It now seems best to revive it as it certainly 
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is not a variety of hyalinus, but is closely related to crassicomis, 
from which it differs enough, however, to give it good specific 
rank. It seems to be confined to the west. Specimens are at 
hand from Colorado, Utah, California, Wyoming, Nebraska, 
and Assiniboine, B. A. 

Corizus scutatus Stal. 

Rhopalus scutatus Stal., Frcjj. Eug. rcsa. Inst., p. 239 (1859). 
Corizus jactatus Signorct, Ann. Sqc. Ent. Fr. p. 81 (1859). 

Female, length 8 to 9 mm., width 3 to 4 mm. Male, 7.5 to 
8 mm., width 3 to 3.5 mm. 

Head: Antennifcnnis tul>erclcs broad but not long. Rostral lobes clearly 
niarkfil, narrow and not reaching the apex of the head. The whole upper sur- 
face <if the head is rough and tubercular. First segment of antennae just reaches 
the ai)ex of head. 

Pronotum: Transverse suture on a tubercular ridge which reaches quite 
to the iMjrders of pronotum. Scutellum broad and rounded at the apex which is 
excavated. 

Abdomen i)njminently widened at third and fourth segments, especially in 
the female. Genitalia: Dorsal plate in the female broadly triangular and gent- 
ly rounded at the apex. Ventral plate widest at its middle and extending back- 
ward almost as far as does the dorsal plate. In the male the middle part of ven- 
tral plate is very narrow and the jK^sterior angles rounded. Wings about as long 
as the abdomen. Punctuations not prominent. The whole insect is covered 
with a rather thick growth of short hair. 

C"<»lor: Dull reddish brown alnjve and tinged with yellow below. The 
median hne on pronotum is usually lighter in shade and extends to the depres- 
sion on the scnitellum. In very dark si>ecimens the apex of head and first three 
segments of antennae are nearly black, and a black line is found between the eye 
and oielUis. The scutellum may also be very dark except median line and 
iKjrders. In verv light si)ecimens the color is uniform thn>ughout the whole 
upjier surface. Disk of abdomen black, with usually two small yellow spots on 
anterior borders of second, fifth and sixth segments, and another in the middle 
of the fourth. The sixth has two yellow strifK^s, one on either border, which 
sometimes fuse with the sjKjts. The connexivum is light with a large brownish 
or reddish sjK)t on each segment. This color sometimes approaches that of the 
connexivum and they are then almost invisible. Sometimes there is a line on 
each side of the alxlomen below, dark reddish brown. Legs with a few small 
black pijints. 

This species is not widely distributed, being, so far as known, 
confined to the western United States. Specimens are at hand 
from Oregon, Utah, Wyoming and California. 

Corizus indenUtut n. sp. 

Somewhat resembling scutatus but smaller and more hairy. 
Length of female, 4.5 to 6 mm., width 2 to 3 mm. Male, length 
4.5 to 5 mm., width 2 to 2.5 mm. 

Head : Antenniferous tubercles small but rather sharp, very close to the eyes. 
Rostral l(»b<.»s short and obscure. First segment of antennae reaches a little 
beyond the ajiex of the head. Upi^cr surface rough and tubercular. 

Pronotum tubercular, especially in the region of the transverse suture which 
is often difficult to trace on this account. This suture forms a rather deep 
depression on either side of the median line. Scutellum rather broad and rouno- 
ed at ai>ex, with borders slightly raised near the end which is not excavated. 
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Abdomen but little wider than pronotum. Genitalia pretty much as in 
scutatus, though the entire sixth segment of the female is relatively shorter, and 
the ventral plate in the male is not so narrow at its middle point. Wings a little 
longer than abdomen. Whole insect covered with rather dense hair. 

Color, reddish brown with no distinctive markings. The pronotum is 
sometimes irregularly blotched with black, and its posterior border, with the 
base of the scutellum may be dark or almost black. Beneath the color is lighter, 
often tinged with yellow and minutely spotted with red. Sternum black, and 
often a dark brown line on either side of abdomen below, near the borders. The 
first and second segments of disk of abdomen are black, and the remaining four 
may be black also, but usually are brown. The third has two small spots on 
anterior margin and the fourth a rather large oval spot at its center; the fifth 
has two smaller oblique spots at its anterior margin and several small round 
spots below these ; the sixtn with the conventional yellow lateral stripes and the 
long black spot between them. Connexivum alternating dark and light, some- 
times one predominating and at others the other. The dark portions are fre- 
quently ornamented with one or more small round spots of a lighter color. The 
legs are reddish yellow spotted with brown. Wing veins with a few brown spots. 
Membrane with a slight reddish tinge. 

This also is a western species, and was recognized as new by 
Uhler who proposed for it the name indentatus, but never pub- 
lished a description. Specimens are at hand from British Col- 
umbia, Washington, Oregon, California, Wyoming and Colorado. 

Corizus tuberculatus n. sp. 

Medium in size, with antenniferous tubercles abnormally 
long. Rather yellowish in color. Length of female, 6 mm., 
width 2.7 mm. 

Head: Antenniferous tubercles very long, reaching almost to the apex 
of the head and diverging widely. Rostral lobes small but distinct. First seg- 
ment of antennae passing the apex of head. 

Pronotum: Transverse suture bordered anteriorly by a tubercular ridge. 
Anterior angles not prominent. Scutellum broad at the apex, rounded and 
excavated. 

Abdomen not much wider than thorax and sides nearly parallel. Genitalia 
of female very similar to scutatus. Wings equal to abdomen in length. Pubes- 
cence slight. Punctuations prominent. 

Color: Reddish yellow, a little darker above than below. Head a little 
more tinged with red. Eyes dark. Small black spots between ocelli and eyes. 
Posterior angles of pronotum darker. Scutellum light, unspotted. Disk of 
abdomen black with a small elliptical spot at its center and six smaller ones 
surrounding, and at some distance from it. Several other very small round spots 
are scattered over the surface. The posterior border of the fifth and all of the 
sixth segments light. The latter has a darker portion at its middle. This spot 
has the same form as the black stripe that is so common in this genus but is not 
black as is usually the case. Beneath, the insect is unspotted except the ster- 
num which is black. 

This insect is described from two females taken by Mr. Hei- 
demann at Pullman, Washington. 

Corizus lateralis Say. 

Coreus lateralis Say, Jour. Acad. Phila., IV, p. 320 (1825); Complete Writings, 
II. p. 245. 

Rhopalus punctipennis Dallas, List., II, p. 526 (1852). 

Corizus lateralis Signoret, Ann. Soc. Ent. Fr. p. 97 (1859); Uhler, Hayden's Sur- 
vey Mont., IV, Zool. and Bot., p. 404; Bull. Geol. and Geog. Survey, II, 
p. '301, and III, p. 408; Proc. Boston Soc. Nat. Hist. XIX, p. 386. Distant, 
Biol. Cent. Amer., pi. XVI, fig. 9 and 10 (1881). 
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This is a light colored species, red and yellow predominating. 
Eyes prominent and apex of head sharp pointed. Length of 
female, 5.5 to 6 mm., width 2.5 to 3 mm. Male, length 5 to 5.5 
mm., width 2 to 2.5 mm. 

Head : Antenniferous tubercles very small and close to the eyes. Rostral 
1oIh»s i»n»ininent thoujjh not reaching the aj)ex. First segment of antennae just 
reaching the aj>ex of the head. Kyes ])rominent. 

Pronotum much narrower in front than behind. Transverse suture reach- 
ing to the lyjrders of the pronotum. Scutellum narrowing rather abruptly near 
the base; slender near the ape.x which is rather shaq) and somewhat elevated. 
Bonlers of ajjical jX)rtion raised. 

.\bdomen but little wider than pronotum. Genitalia: Dorsal plate in 
female broadly triangular with rounaed ajxjx. Ventral plate with ix)sterior 
angles evenly rounded. Dorsal plate in male produced and .spatulate. Ventral 
T)late wider at the edges and middle, almo.st as long as dorsal plate. Wings as 
irmg as or a little longer than the abdomen. Pubescence medium. Punctua- 
tions coarse but not tulxTcular. 

Color: This sfKicies is so variable in color that little u.se can be made of 
this character for the jmrpose of identification. Red and yellow predominate, 
and black is usually wanting except on disk of aMomen and wing s}K>ts, and even 
from here it s<jmetimes disiip|)ears. The red varies from bright to pale. In s^jme 
cases the head and thonix are red and the under side of abdomen a bright yel- 
low. Occasionally lateral reddish brown stripes are found on the under side of 
the alKknnen, esi>ecially in the males. The color scheme on the disk of abdomen 
consists of a large transverse s|K)t at the base, two lateral longitudinal areas alx>ut 
the middle, the si>ot on anal segment and three small spots on the enclosed area, 
black or reddish. These areas may increase in size until they cover the entire 
alxlomen except the anal segment, or they may entirely disappear. Connexi- 
vum. except in very rare cases, without spots. Sternum black, reddish or 
colorless. 

This is a widely distributed species in the U. S. and seems to 
be more al)un(hint in the south. Specimens are at hand from 
practically ever\' part of the Unitc*d States. 

Corizus validus Uhler. 
Corizus validus Uhler, Pnx:. Ent. Soc. Wash. p. 370 (1893). 

Closely resembling lateralis in form and color. Ver>' large. 
Rare. Length of female, 7 to 8 mm., width 3.5 to 4 mm. Male, 
length 7 to 7.5 mm., width 3 to 4 mm. 

This insect differs so little from lateralis that it is doubtful if 
it should be retained as a separate species. The head and thorax 
characters are practically identical. The scutellum is a little 
broader in the last third of its length, and the apex is a little more 
sharply pointed. 

There is little difference in the genitalia, and what is notice- 
able might disiippear if sufficient material were at hand. In the 
female the |>osterior angles seem to be rather more rounded than 
in lateralis, and in the male the widening of the middle portion of 
the ventral plate seems to be a little more pronounced, thus giving 
it a longer and sharper point when viewed from the side. In the 
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female the ventral plate is frequently notched at the apex. This 
rarely fxcurs in lateralis. 

In color there is little diflference. It has the same variable 
character, and the dorsal picture is often the same. The connexi- 
vum, however, usually has a small spot on each segment, while 
in lateralis this rarely occurs. 

It is not widely distributed, and seems to be confined to the 
mountains. Specimens are at hand from Cal., Utah and Wyo. 

Coriztts sidae Fabricius. 

Lygactis sidae Fabr., Ent. Svst.. IV^. p. 169 n794). 

(^'orcus sidac Fabr., S^st. Rhyng.. p. 201 (1803). 

Corcus (Rhopalus) sidae, Gucr. in Sagra. Hist, de Cuba Ins. p. 385 (1857). 

Rhopalus pictipcs Stal, Frcg. Eug. resa. Ins. p. 239 (1859). 

Corizus siaae Sign., Ann. Soc. Ent. Fr., Ser. 3. VII, p. 95; Stal, Hem. Fabr., I, 

p. 69 (1868). 
Corizus mexicanus Sign. Ann. Soc. Ent. Fr, Ser. 3 VII, p. 95 (1859). 
Corizus yiToximus Sign., Ann. S^x:. Ent. Fr., Ser. 3 VII. p. 96 (1859). 
Corizus nebulosus Sign., Ann. Soc. Ent. Fr, Ser. 3 VII, p. 98 (1859). 
Corizus pictijxjs Stal. Ent. Zeit. XXIII. p. 307 (1862). 
Corizus anticus Sign., Ann. Soc. Ent. Fr,, Ser. 3 VII, p. 99 (1859). 
Corizus ventralis Sign., Ann. Soc. Ent. Fr,, Ser. 3 Vll, p. 92 (1859); Distant, 
Biolog. Cent. Amer. pi. XV, fig. 23. 

Small pointed head; abdomen broad and short. Abdominal 
picture appearing as a dark band across the middle of abdomen. 
Length of female, 5.6 to 6.3 mm., length of male, 4.4 to 5.5 mm. 
Female, width 2.9 to 3.1 mm., male, width 2 to 2.5 mm. 

Head narro>%ly triangular. Antenniferous tubercles scarcely visible and 
placed very close to the eyes. Rostral lobes short but well defined. First 
segment ot antennae scarcely reaching apex of the head. 

Pronotum narrowing decidedly anteriorly and quite convex. Transverse 
suture bordered in front by a tubercular ridge. Scutellum rather sharply 
pointed and excavated at the tip. 

Abdomen short and much wider than thorax, narrowing rapidly from fourth 
segment, and becoming depressed. Genitalia: Dorsal plate in female broadly 
rounded at the apex. Ventral plate short, uniform in width, posterior angles 
round. Dorsal plate in male convex, short. Ventral plate much narrower at 
the middle than at the ed^es. Wings longer than the abdomen. Pubescence 
soft on the body and heavier on the legs. Punctuations rather coarse. 

The general color varies from dark brown to gray or reddish yellow, usually 
rather thickly covered over with very small brown or bright red spots, and often 
with both colors intermingled. The whole insect, especially in the tropics, 
often has a metallic luster, makinj^ it the most beautiful of the genus 
when vie^^ed under the lens. A dark Ime be^ns on the head and extends back- 
ward on the pronotum, where it widens and is lost. 

The abdominal picture varies greatly, but the first segment is usually darker 
while the second is light except at its middle where there are frequently three 
small spots. The third, fourth and fifth are nearly always dark, and often black; 
the fiftn having a light spot at its center. The sixth segment is all light in the 
female and with a dark stripe at its middle in the male. Connexivum light; 
the third, fourth and fifth segments having each a darker spot which usually has 
a light spot or line at its center. This latter may be absent, as also the dark 
spot on the third segment. Sternum black. On the legs, the small spots that 
cover the body, form well marked rings. 
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This species is widely distributed in tropical America. Berg, 
in his Hcmiptera Argentina, p. 93 (1879), reports it from the 
Argentine Republic, Patagonia and Brazil. Uhler in various 
articles reports it from Texas, Indian Territory, Arizona, Mexico, 
Brazil, Mar>iand (once only), and Lower California. Specimens 
are at hand from Georgia, Florida and Arizona, in the United 
States, and from Mexico, Guatemala, Cuba, Hayti, Trinidad and 
St. Vincent. 

Corizus parvicomis Signoret. 
i'orizus parvicomis Sign., Ann. Soc. Ent. Fr., p. 301 (1859). 

Ver>' small. Short and thick in appearance. Neck short. 
Length of female 3.5 to 5 mm., width 2 to 2.5 mm. Male, length 
3 to 4 mm., width 1.5 to 2 mm. 

Head: Antenniferous tubercles short and rounded. Rostral lobes small 
and obscure. Antennae short. First segment reaching a{)ex of head. Head 
narrowing very abruptly Iwhind the eyes, thus bringing the latter very close to 
the angles of the prothorax. 

Pronotum short. Transverse suture much curved and bordered anteriorly 
by a j)rominent ridge. Scutellum large, alxjut one-third as long as the abdomen; 
apex broad though rather abruptly drawn to a jx)int; the borders about the 
large excavation prominently raised. 

Alxlomen a little wider than prothorax. Genitalia: Dorsal plate in the 
female a little produced and broadly rounded. Ventral plate widest at its 
middle with jK^sterior angles broadly rounded. In the male the dorsal plate is 
much produced, and the ventral is equal in width throughout. Wings, little 
if any longer than the iKxiy, and sf>metimes not reaching the extremity of the 
abdomen. The whole insect has a short thick ai>f>earance which is very charac- 
teristic. It is thinly covered with rather long hair. Punctuations large. 

Color: Varying from gray to almost black, without distinctive markings 
except on the disk of the abdomen, which is black or brown. There is a small 
obscure light sy)Ot n\Kml the middle of the fourth segment, and two each on the 
anterior l>orders of the third and fifth. The transverse suture, and a few s{X)ts 
on the wing veins are black. The sixth segment has the common black spot in 
the middle and sometimes the light borders may l)e divided by the enlargement 
of this sjx>t, thus forming two light sjxjts at the anterior margin. Connexivum 
spotted. The sternum is black and the legs are spotted with the same color or 
with brown. These spots usually form pretty well pronounced rings. In very 
dark specimens the whole under side is covered over with dark or black blotches. 

This is the smallest species of the genus and seems to be rather 
rare. Specimens are at hand from California, Texas and Mexico. 

Corizus nigiistemum Signoret. 

Corizus nigristemum Sign., Ann., Soc. Ent. Fr., p. 1(H) (1859). 
Corizus Bohemani Sign., Ann. Soc. Ent. Fr., p. 86 (1859). 

Ver\' dark in color. Spot on abdomen above, in form of an 
X. Length of female 5.5 to 6 mm., width 3 mm. Length of 
male 5 to 5.5 mm., width 2.5 to 3 mm. 

Head: Eyes rather prominent. Antenniferous tubercles small and close 
to the eyes. Rostral lolxrs short, clearlv marked. 

Pronotum decidedly narrrjwer in {nmi than behind. Transverse suture 
a slender line bordered anteriorly by a slight elevation. Median line prominent. 
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Scutellum sharp pointed and not excavated. Lateral borders raised, except 
at their middle points. 

Abdomen but little wider than prothorax. Genitalia: Dorsal plate in 
female a little broader than long; apex pointed. Ventral plate widest at its 
middle, and the posterior angles practically wanting. Dorsal plate of male some- 
what produced and broadly rounded; ventral plate widest at the middle; pos- 
terior angles rounded. Punctuations normal. Pubescence short and soft. 
Wings about as long as the body. 

Color: Rather dark reddish or yellowish brown, frequently almost black. 
Apex of head, and small spots between ocelli and eves, black. Median line of 
pronotum light, extending onto scutellum, the borders of which are also light 
on the elevated portions. Disk of abdomen dark brown or black, with a light 
spot, near its middle, in the form of an X. This spot may be much x^uced, or 
it may be enlarged to form a larfi^e irregular blotcn. Last segment light, with 
a black stripe very much enlarged laterally, enclosing two light spots at its an- 
terior border. This enlargement is often obscure or wanting, especially in the 
female. Connexivum, light, spotted with black. Beneath, uniform light yel- 
low or reddish brown. Sternum black. Wing veins spotted with dark red or 
black. Legs yellowish with dark spots. 

This species is eastern in its distribution, and apparently 
does not extend far south. Uhler has reported it from the east 
and also from the south-west, Arizona, Texas, California, and 
Lower California, but the species to which he refers here is 
probably indentatus, which has a slight superficial resemblance 
to nigristemum. Specimens are at hand from Canada, Ohio, 
Pennsylvania, New York, West Virginia, Virginia, Maryland, 
District of Columbia and Missouri. 

Signoret evidently had two extreme types of this insect 
and hence described it twice as different species. 

Corizus punctatus Signoret. 

Corizus punctatus Sign., Ann. See. Ent. Fr. p. 81 (1859). — Distant, Biol. Cent. 

Am., pi. XVI, fig. 8(1881). 

Somewhat resembling nigristernum in general shape and color, 
but with last segment of abdomen much more produced. Length 
of female 5.5 mm., width 2.5 mm. Length of male 4.5 mm., 
width 2 mm. 

Head: Eyes very prominent. Antenniferous tubercles short and broad, 
rounded at the tips. Rostral lobes slender but reaching almost to the apex 
of the head, but not clearly marked. First segment of antennae slightly passing 
the aj)ex. 

Pronotum much narrower in front than behind. Region of transverse su- 
ture not tubercular. Scutellum rather sharp with a very small excavation at 
the a])ex. 

Alxlomcn very little wider than the thorax. Sixth segment very long, 
pointed. Both dorsal and ventral plates in the female are snarply triangular* 
and the ventral is but little shorter than the dorsal. In the male the dorsal is 
somewhat ]>r<:)duced with apex rounded. Ventral plate much widest at its 
middle pc)int. Wings about as long as the abdomen. Pubescence short 
and soft. Punctuations normal. 

Color, dark reddish brown or almost black above, and reddish yellow or 
vellow, below. The eyes and oceUi are red, the latter bordered by a black spot. 
I'he head has a blackish longitudinal line running throughout its length. Wing 
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veins sparingly spotted with black. Abdomen above, black with three small 
light spots, one on the fourth segment and two on the fifth, the sixth has the con- 
ventional black stripe bordered by lighter color. The connexivum is light with 
a small black spot on each segment. 

Too much confidence should not be placed in this color 
description. The insect is rare, at least in collections, and mater- 
ial at hand was not sufficient to determine the limits of its varia- 
tion. It is however, easily distinguished from all others by its 
genitalia. Specimens are at hand from Texas, Mexico and 
Hayti. 

PHVLOGENY. 

Any attempt to trace the lines of dispersal or phylogeny of 
this genus must be merely tentative until more is known of their 
life histories, food plants, etc. As far as known at the present 
time, hyalinus is by far the most widely distributed member 
of the genus, and from the fact that it is found in the tropics 
and sub-tropics, completely around the earth, we must concede 
to it ver>' great antiquity. It probably penetrated into the 
United States by way of Mexico, and thence spread over the entire 
southern half of the countrv. 

Sidae undoubtedly has originated in Central America or the 
West Indies, and has spread as far north and south as the climate 
or its food plant will permit. Parvicomis is rather an extreme 
type that is difficult to account for, though it is probably an 
offshoot from sidae, as it seems to be more closely related to it 
than to any other. 

Crassicomis is circumpolar in its distribution, being found 
entirely around the earth in the north temperate zone, and even 
far into the boreal regions of North America and Eurasia. It is 
probal)le that it originated in the latter continent and thence 
found its way to America. The winds and tides would favor 
a migration in this direction, rather than in the opposite. Viri- 
dicatus is plainly a mountain offshoot from this species. 

Scutatus, indentatus and tuberculatus are three species 
that in many respects, are closely related, and seem to have sprung 
from a common type. They are all western, and as far as kno\\'n, 
not widely distributed, and occupy the same territor\'. The 
remaining four species, namely, lateralis, validus, nigristemum 
and punctatus, form one lateral branch that seems to have sprung 
from the hyalinus type. Lateralis is the most widely distributed 
and occupies, practically, all of the United States. Validus is a 
mountain form ver>' closely related to lateralis, and is not com- 
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mon nor widely distributed. Nigristemum occupies the eastern 
United States and Canada, while its closely related species, 
punctatus, is from the southwest, Mexico and the West Indies. 
Hyalinus and crassicomis are the only American species that 
are also found in the Old World. It seems more than probable 
that these have both emigrated to this country, hyalinus by the 
southern route and crassicomis by the northern, and here given 
rise to our peculiarly American species. From the latter, un- 
doubtedly we get viridicatus, while all the remaining species seem 
to have sprung from the hyalinus stock. 
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THE ENTOMOLOGICAL SOCIETT OF AMERICA AHD 

ITS WORK.* 

By Henry H. Lyman, M. A., Montreal. 

It is with considerable diffidence that I venture to address 
the menibeis of the Entomological Society of America on the 

|l woik of the new Society, and trust that I may not be thought 

guilty of presumption in so doing. 

It was, naturally, a source of gratification to me that the 
Society, should be brought into existence under such happy 
auspices and secure such waim support from so large a numb^ 

HI of the most eminent entomologists of the Continent, and I have 

as much reason as the able officers and Executive Committee 
for hoping that it will fill a useful role in the history of North 
Ameiican entomolog\'. But in order that this may be so and 
its existence justified, several conditions are necessary. 

If it were to be mainly a society of professional entomologists, 
it might well he questioned why it should exist in addition to 

j the Society of Economic Entomologists, as, at least on this Con- 

tinent, ahnost all professional entomologists are, of necessity, 

i| economic ones. It seems to me that the Society will fall short of 

its highest usefulness if it fails to secure the support and co-oper- 
ation of the great l)cxly of amateur entomologists, and that its 
usefulness will be in proportion to its success in bringing amateurs 
and ]):(>fc'ssiunals into touch with each other, and in winning 
both to the supi)ort of its aims. But what are its aims ? Accord- 
ing to the Constitution, "It shall be the purpose of this Society 
to promote the science of entomology in all its branches, to secure 
co-opeiation in all measures tending to that end, and to facilitate 
personal intercourse between entomologists.'* 

This is the ollicial statement of the aims of the Society in the 
broadest and simplest woids, but may we not with advantage 
elaborate them a little more. To take the last item first, viz.: 
"To facilitate personal intercourse between entomologists;" so 
far as this is accomplished, it must be productive of much good, 
as the better we know each other the better we should under- 
stand each other, and if we understand each other and desire to 
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* Read before the Society at Chicago, December 30th, 1907. 
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avoid causes of diflference, the easier it should be to do so. Then 
it should be an inspiration to an amateur or beginner to know that 
he is a fellow member with all the most eminent entomologists 
of the Continent, and should be a spur to his ambition to do 
some good work in the science worthy of the Society. 

But there must necessarily be many members, especially 
among the amateurs, who can hardly hope to come into personal 
touch with the leaders of the science through their inability to 
attend the meetings, and there is much danger of such members 
losing interest in the Society and dropping their membership, 
and to guard against that, I would strongly urge that we should 
publish something. I entirely agree with the view of the Pub- 
lication Committee, that it is not desirable to take over any exist- 
ing journal nor to publish anything that would occupy the field 
of any existing journal, or to make any of the current periodicals 
the orticial oigan of the Society. The publication of a journal 
would hardly be feasible, unless the Society had a fixed head- 
quarters, and that would tend too much to localize it and detract 
from its breadth of character. The suggestion, that we should 
sometime undertake the publication of a dignified series of pub- 
lications in the form of "Annals** or **Memoirs,** which would be 
distinctly crtu^litable to American Entomology, is to be com- 
mended, hut I lespectfully submit that we should not wait until 
wc arc in a position to enter upon so large and important a pro- 
ject. Such publications, especially if well illustrated, are costly 
and could hardlv be issued free to our members, unless the annual 
sul)scripti<jn were greatly raised, and I would, therefore, suggest, 
in order to keep the scattered members in touch with the move- 
ment, the issue of an annual report containing the constitution 
and by-laws, alphabetical list of members with their addresses, 
lists of fellows and honorary- fellows, detailed reports of the meet- 
ings held and of the action of all committees, the President's or 
presiding otVicer's annual address, and such papers read before 
the Society as are not reserved by their authors for publication 
through .some other channel, and that this report be mailed free 
to all members, who would thus see that they were getting some- 
thing for their membership and were not forgotten. 

In regard to the main objects of the Society, viz., the pro- 
motion of the science of entomology in all its branches and the 
securing of co-operation in all measures tending to that end, we 
may ask how are these ends to be attained? In the nature of 
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things, our general meetings must be few and far between, and 
coming as they do during the meetings of larger bodies, little 
time can be devoted to them. Under such conditions, it appears 
to me that the reading of papers should be only a minor part of the 
business at such meetings, as it makes very little difference, except 
for the opportunity of discussing them, whether papers are read 
to us or reach us through one of the many channels for publica- 
tion, and might it not be well to reserv^e some of the time at our 
disposal for a general discussion on the Science of entomology and 
how our Society can best contribute to its advancement and be 
made continually more useful, as it seems to me of the highest im- 
portance that when we get a lot of prominent entomologists to- 
gether, we should devote a considerable part of the time at our 
disposal to doing something to advance the general interests of 
the Science. 

Might it not also be well, in view of the large membership of 
the Society, to remove, at least partially, the restriction limiting 
membership in the Executive Committee to Fellows of the Society, 
in order that the Committee may be enlarged and rendered more 
truly representative, enabling the amateurs to have better repre- 
sentation, and also making it possible to appoint a number of 
representative sub-committees for the purpose of dealing with 
various matters between meetings of the Society, such as the 
questions propounded by Dr. Felt at this meeting in regard to 
nomenclature, and preparing reports for presentation to the 
Society at its annual meeting. 

Should not the Society also exert its influence against any 
tendency to make entomological appointments in any way depen- 
dent upon political affiliations, or upon any basis except scientific 
fitness for the position, and is it too much to hope that the Society 
may be able to do something toward bring about some approach 
to stability of nomenclature, either by frowning upon needless 
and erratic changes or by itself issuing standard lists, which 
would represent the combined wisdom of the many, rather than 
the views of an individual. 

I hope that at least some of the suggestions which I have 
ventured to make may be thought worthy of your consideration. 



FURTHER BIOLOGICAL NOTES ON THE COLORADO POTATO 
BEETLE, LEPTmOTARSA DECEMLINEATA (SAT), IN- 
CLUDING OBSERVATIONS ON THE NUMBER OF 
GENERATIONS AND LENGTH OF THE PERIOD 

OF OVIPOSITION. 

By Alkc. Arskne Girault, Washington, D. C. 

During 1907 I have tried to duplicate the observations on this 
insect made in Georgia in 1906 (Girault and Rosenfeld, 1907), 
and also to extend them in length of time, and in a measure have 
succeeded in making some interesting and rather important 
ones on its life histor>'. These observations were made during 
time not otherwise employed with the duties connected with a 
field station, and hence they are not by any means as complete 
and extensixe as they should be and are necessarily more or less 
desultory; they were also started somewhat late in the season. 
But notwithstanding these, the facts learned I consider of impor- 
tance, particularly as they tend to supplement some of the results 
obtained by Tower (1906), which are not very well known to 
entomologists. Not enough observations were made in most 
cases to warrant final conclusions, and with this general warning 
they are submitted for publication. 

The observations were made in the field laboratory of the 
Bureau of Entomology, U. S. Department of Agriculture, at 
New Richmond, Clermont County, Ohio, latitude 38 degrees, 
48 minutes, north. 

SUMMARY. 

The following paper is based on observations made during a 
single season on two pairs of hibernated beetles, interbred to a 
second generation which reproduced, contrary to the results 
obtained by Tower (1906) for normal beetles. A record of 
oviposition is given for each generation, in the case of the hiber- 
nated pairs exceeding the average recorded by Tower for normal 
beetles. The length of life of the adults and the period of ovi- 
position exceeds in each instance the average recorded by the 
same author. In addition to observations on these points, a 
number of records of the duration of the egg instar for different 
dates are given, together with obser\-ations on habits of the lar\'ae 
and adults, and a few records of the duration of the post-embr>'- 
onic instars. 
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The paper mainly deals, however, with observations on the 
adult, and especially on the number of generations per season 
and related points concerned with the function of reproduction, 
and the interpretation of these observations in the light of the 
recent work of Tower {1906). I have, therefore, freely inter- 
sperfed quotations from this work, and discussed somewhat at 
length the evidence so far presented in regard to the number of 
cycles per season, reaching the general conclusion that my 
observations are indeterminate in value as far as this point is 
concerned, mainly because of paucity; that they tend, however, 
to throw the question open again, especially as Tower gives but 
a limited amount of evidence, and that the question is entirely 
undecided as far as out-door conditions are concerned. I have 
seen no valid reason to doubt Tower's statements, excepting that 
the data back of them have been withheld, and that unfortunate 
discrepancies arise from place to place throughout. 
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THE EGG. 

1 . Length of Instar. The duration of the egg instar has been 
determined for over seven hundred cases at different dates during 
the breeding season and the records are tabulated in table I. 
Each separate batch of eggs was confined immediately after 
deposition in an ordinary pasteboard pill-box. and they were 
thus in darkness. Moisture was supplied by the daily addition 
of fresh foliage. The temperature was the most apparent 
variable factor during development. 

The effective temperatures were not determined in five cases, 
but enough are recorded to show that during the period covered 
the instar is about inversely proportional to the variation in 
temperature; that is to say, when the instar is long, the daily 
average effective temperature is low, and conversely. These 
records should have been made from a thermograph and calcu- 
lated on the basis of hours; instead, I had to depend on maxima 
and minima for daily averages, and hence fractions of days had 
to be largely ignored. Undoubtedly, therefore, the records of 
effective temperatures in table I are more or less inaccurate. 
Forty-three degrees Fahrenheit is here assumed to mark the point 
of the inception of activity and reproduction, which as yet has 
not been determined for decemlineata. Wheeler (1889, p. 355) 
records the pet irxl of embr>'onic development as 6 days. 

2 . \ umber of Eggs Deposited. Our ignorance in regard to the 
average reproductive capability of our most common insects is 
profound, and this fact is well illustrated in the case of the Colo- 
rado Potato Beetle. I have simply to point out the fact that 
up to within the past two or three years its maximum oviposition 
was supposed to be in the neighborhood of 500 eggs, more probably 
less than that number. My observations on this point in 1907 
are of importance because they show that this estimate is 
wrong, and also that with how slight an effort many of the facts 
of this nature can l)e learned more or less definitely. It was 
unfortunate that with the time at my disposal I was unable to 
make a large series of obser\'ations, thus obtaining maxima, 
minima, range, and average. William Lawrence Tower (1906) 
was the first to record actual observations on this pc^int; appar- 
ently from a number of observations, on page 237, table 104, 
he records a range in oviposition of from 190 to 600 eggs, with 
an average of 450. The number of batches of eggs deposited 
ranged from 4 to 18 with an average of 12. Later (July 23, 1907, 
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in litL), he states: "In regard to the number of eggs, on page 
237 of my paper, you will find a table with the number of eggs 
laid by fifteen species of Leptinotarsa. In nature the average 
for decemlineata is 450 — ^with a range of from 34 to 3700. I now 
have a female which has been laying eggs since April 12, and 
now has laid nearly 3,000 eggs. As she is in good condition, I 
expect to get from 3,500 to 4,000 eggs from her. This is a sp>ecial 
race but shows the great range and the length of life of the adults. 
The reproductive period is in this race from 3 to 4 months long." 
It must not be understood from this quotation that the range of 
oviposition of from 34 to 3,700 as there stated is given in the 
place referred to (namely. Tower, 1906, p. 237, table 104), and 
I have since received the following from Professor Tower in regard 
to that statement (Tower, in litt., April 21, 1908): "In regard 
to the number of eggs laid by Leptinotarsa decemlineata, the 
figures which I gave you last July were from unpublished data. 
The data to which you refer in my paper of 1906 are quite in- 
complete in regard to a lot of biological data which I did not fed 
like publishing at that time. There are some races of various 
species of Leptinotarsa which have laid eggs far in excess of 3,700, 
but these of course are special races. There was no mistaJce in 
giving the data. I simply gave you data which was unpublished/' 

Professor Tower has therefore obtained races which produce 
eggs far in excess of the normal beetles and which also have a 
much longer period of reproduction. The following account, of 
course, concerns normal beetles only, and so far as it goes, exceeds 
the averages obtained by Tower (1906) as far as reported for 
noniial beetles. 

Inasmuch as the period of oviposition and nimiber of eggs 
deposited varied with the generation, the following table has 
been j)rci)ared showing the results obtained with the few pairs 
1 was able to care for. Unfortunately, I was unable to keep a 
])arallcl scries under field or natural conditions. This table also 
contains a number of observations closely connected Avith the 
function of oviposition, but difficult to present in any other form. 

Tlio table shows quite a range in oviposition according to 
generation, l)ut as I have already indicated the obser\^ations are 
on too small a scale to allow general conclusions. 

The first two pairs of hibernated adults were captured while 
matinjj^ in a potato field near New Richmond, Ohio, at 4 p. m. 
May 29, 1907, and each immediately confined in a glass jar cov- 
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ered with cheese-cloth and containing fresh soil and potato 
foliage. They were kept in the shade on a counter in the labora- 
tory, and supplied fresh foliage daily. The pairs of the first 
generation are direct descendants of pair No. 2 of the hibernated 
pairs, and the two lots of the second generation are descendants 
of pair No. i of the first generation {Vide seq., history of genera- 
tions). These later pairs were confined in a manner similar to 
the first two, in the first generation, all of the individuals together 
until mated, and in the second generation the pairs were not 
separated from the whole lot. 

It is clear from the table that the hibernated pairs deposited 
very many more eggs than did the pairs of the first generation, 
and in proportion, the first generation many more than did the 
pairs of the second. The average number of eggs deposited by 
each generation is given in the table; the average for the three 
groups of pairs is 460.5 eggs, but this has no relation with Tower's 
(1906) average of 450 eggs which I believe is intended as the aver- 
age of any one pair in any one generation. The number of eggs and 
the number of batches of eggs deposited by the pairs of the hiber- 
nated individuals is the largest ever recorded for normal beetles, 
the latter ranging from 34 to 50, with an average of 42. Tower 
(1906, 1. c.) records the range in batches of eggs to be from 4 to 
18, with an average of 12. The average number of eggs per batch 
or mass ranges from 10 to 34.94 eggs, and the daily rate of ovi- 
position from 10 to 24.73 ^SS^- 

3. Color of the' Eggs First Deposited. It may be mentioned 
in passing that the first eggs deposited by the pairs of the first 
generation were distinctly more reddish than usual ; in pair No. i 
not becoming normally colored until the third mass wis deposited 
(July 24th to 27th), and with Pair No. 2, the one mass of eggs 
deposited was of reddish hue, and the same was true of all of the 
eggs deposited by adults of the second generation. The coloring 
matter in the first eggs deposited appears to be richer, and be- 
comes faded somewhat or less dense in the later eggs which are 
probably more mature before leaving the ovaries. A partial 
explanation of this is apparently given by Wheeler (1889). All 
of these eggs were fertile. On September 6th, a recently deposited 
mass of 29 eggs found in the field were of the same color and 
proved to be fertile. 
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THE LARVA. 

I. Length of Instars. Obsen^ations on this point were not 
extended owing to the fact that it was imix)ssible to make them 
continuous in time. Lar\'ae hatching from 49 eggs (deposited 
at 2 p. M., May 31st, by pair No. 2 of the hibernated individuals) 
at 6 A. M.. June loth, molted for the first time at 9 p. m., June 15th; 
the time of other ecdyses not recorded. Forty-four lar\'ae hatch- 
ing at 5 A. M., June 25th, molted for the first time at 6 a. m., 
June 28th, and for the second time at 7 a. m., July i. but the 
time of the third ecdysis was not recorded. The following table 
shows the only complete obser\'ation made on the duration of 
the larval instars. 

TABLE III Duration op Larval Instars por a Sikglb Cycle. 1907. 
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2. X umber of Ecdyses. The number of ecdyses recorded for 
fifty larvae during the season of 1907 was three (3), excluding 
pupation, and there were thus four distinct lar\'al instars {Vide 
Girault, 1907). 

3. Length of Stage. The duration of the larval stage was 
correctly determined for a few lots only; the observations on 
several others being interrupted at critical periods, thus des- 
troying accuracy. The accompanying table summarizes. 

TABLE IV. Deration or thb Larval Stags por Thrbb Cvclbs. 1907. 
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2 
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Pair No 2. 
Hibernated ] 

Pair N.. 1. 
1st Kenerati< 

Pair No 1. 
Hiliemated 


pairs. 

m. 

I»airs. 


5 a. m.. June 25. 
No«/n. AtiiTust 3. 
8 a. m . Aug 30 


6 p. m . July 6. 
10 a. m . Aug. 14. 
5 p. m.. Sept. 11. 


11 13 

1 
10 22 

12 9 , 

1 


30 8 
32.0 
29 8« 
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4. Habits; Eating of Eggs in Nature by Young Larvae. On 
September 6th, 1907, I observed a mass of 32 eggs on a potato 
plant in the field. These eggs were in the process of hatching, 
ten lan^ae having already excluded, and the remaining embryos 
being on the point of doing so. The ten very recently hatched 
lar\'ae were busily making their first meals on the remaining un- 
hatched eggs in the mass, nearly all of the perfect embryos in 
them having already been killed. The potato plants ^vere in 
good condition, though it was rather late, and breeding w^as still 
in progress in this field; an abundance of food was at hand. 
This habit was previously observed in confinement (Girault and 
Rosenfeld, 1907, p. 53), and was then attributed to starvation. 
As yet it is impossible to say to what extent this occurs. 

5. Length of Life of Instar /, in Confinement without Food. 
Three lots of larvae, during the second and third weeks in June, 
were allowed to hatch in the paste-board boxes, and then left to 
star\'e. Each lot remained together in a mass for a day or two, 
and then scattered and began to wander. With one or two ex- 
ceptions, all of them died at about the same time. The table 
summarizes. 

TABLE v. Length op Life in Confinement without Food, Instar I. 



Lot No. 


No. larvae. 


Hatched. 


Died. 


Length Life. I>ays. 


1. 


58 


9 a. m., June 11. June 16. 


5 


2. 


62 


Noon, June 12. 


June 16. 


4« 


3. 


52 


Noon, June 15. i 6 a. m., June 20. 

1 


4H 


Sums 


172 






14.25 


AvcraKcs 








4.75 






THE P 


UPA. 





I. Duration of Stage. The few observations recorded on 
this point are briefly tabulated as follows: 

TABLE VL Duration of Pupal Sta(;e, Actual Time in Soil, Different Datbs. 1907. 



I>ot ' No. I Entered 

No. pupae ' Soil. 



Adults 
emerged. 



Length of 
time in soil. 



Sums of effective tem- 
peratures, deg. Fahr. 



1 I 40 I G p.m.. July 6 

I I 

2 ' l.'> I 10 a. m., AuK. 14 
:i 111 . .') ]>. m.. Sep. 11 



12:30 p.m. July 17 



10 das., 18H hrs, 



10 p.m., Aug. 27* 13 das.. 12 hrs. 
10 a. m.. Sep. 2r) 



13 das., 17 hrs. 



391.3«»— 35.5*» 
daily average. 

t 

t 



* Averaj-ie time 4 at 10 a. m., Aug. 26th; 7 at 10 a. m., Aug. 27th, and 3 at 7 to 10 a. m., Aug. 29. 
t Hiatus in rfe«»nls. 
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THE ADULT. 

I . Lcftf^ih of Life in Confinentent. 

a. In pairs normally reproducing. The results obtained on 
this ])oint are important, indicating as they do a ver\' much longer 
adult life than formerly believed, and even going beyond the 
records of Tower (1906, p. 231, table 103). With Tower in nor- 
mally rei)rcxlucing adults, over 88 per cent, had died by the 
twenty-fifth day. 07 per cent, by the twentieth day. My experi- 
ments were necessarilv on a much smaller scale, vet all of the 
])airs ke])t by me, and in fact all of the adults recorded in follow- 
ing, confined together, lived considerably over the periods 
recf)rded by Tower. For instance, the hibernated pairs of the 
wintering generation, captured mating at 4 p. m.. May 29th, 
and at once confined and supplied daily with food, reproduced 
continuouslv and did not commence to die until after the middle 
of the following August; the male of Pair Xo. 2 died on August 
1 6th, the female of Pair Xo. i on August 28th, after not quite 
three months, the female of Pair Xo. 2, not until October 6th. 
much over four months after capture and the male of Pair Xo. i 
did not die until April 6, 1908. after it had been in hibernation 
since July 2, 1907, emerging on Februar\' 26, 1908. 

As Tower points out (1906, 1. c). these records may be due 
to exceptionally long-lived individuals. Table VII summarizes. 

T-XBLE Vn. LEsr.TH or Adii.t Life in CosrivBMKVT. Nokmally Reprodvcing. 



L<it N' 



N.. 
individuals 



Nfnlc Female 



I 



Smn e 



Date <"n- 
fincd. 19()7 

Emervenie 



Date of death. 1907. 



Male 



Female. 



LonKth of life, 
months. 



Male. Female 



I. HiU-r. 
1 



II (Wn 1 

1 
•I 

III («n2 

1 
■> 



Potati. 
fiel<i 



4 II. m . 1 . Ap 6. (W. 
Mav 21» 2. ."> i- m . 
Auk 1« 



1 Auk 2S 

2 at. G. 



10 *- A * 
2 4.2r> 



I 



Pair \ . 2 12 M) i.^m Hilieniated. 
hiliemaled . July 17. N<iv 1. 



Hiljemaled. .'{ r)( • ') :j..-j( • ') 
Nov. 1. I 



*» Pair \.. 1 Auk 2«-27 Hn>rmated Hilirmated 2 2r • ') 2 2( • ') 

4 Ken. N<- 1 N'lV. 1. Nt/v. 1. . 



/). Mixed sexes, without fotni. A single lot of adults, sur- 
vivals of .^o larvae hatching at 5 a. m., June 25th. and pr<xluce<l 
by Pair Xo. 2 of the hibernated individuals, and emerging from 
the soil in^ large glass jar at 12:30 p. m., July 17th, were imme- 
<liately fed and kept supplied with fo<xl until mating began on 
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July 22nd, when two mated pairs were removed to comprise the 
pairs of the first generation. The remaining 7 beetles of both 
sexes were fed until 10 a. m., July 27th, and then left to starve, 
and the soil in the jar allowed to become hard and dry. On 
the morning of August nth, drops of water were added to the soil, 
and some of the adults drank of it; two of the beetles were then 
buried just below the surface of the earth. Nearly two months 
later, September 20th, thrde of the beetles died, and were found 
lying on the surface of the soil, which was now hard and caked, 
though it had been moistened from time to' time. On September 
25th, one adult was alive on the surface of the soil and the other 
three were exhumed alive; the soil was then dry and compact, 
but was again moistened from above on that date. The exhumed 
beetles again entered the soil; the one remaining above died on 
October 3rd. On October 17th, the three adults remaining were 
again exhumed alive and replaced on top of the soil, which they 
soon re-entered. Finally on November ist, they were carefully 
examined and found in apparently good condition. They were 
placed on fresh, sifted soil, together with the male of Pair No. i 
of the hibernating individuals, allowed to enter it, and the jar 
containing them was placed in a place suitable for hibernation. 
They finally emerged on February 26 (i), April 7 (i) and April 
II (i), 1908, and are alive today (April 30, 1908). 

Summarizing, the 7 beetles of mixed sexes lived as follows, 
after feeding was discontinued: 3 lived from July 27th to Sep- 
tember 20th, or 55 days; i lived from July 27th to October 3rd, 
or 68 days; the remaining three lived at least until April 30, 1908, 
or over. 

It is to be remarked that no reproduction occurred after food 
was discontinued, though a few eggs were deposited on July 23rd, 
during the period of feeding. As is to be expected none of the 
adults were observed mating either. 

2. Length of the Period of Omposition. By consulting table 
II, in which is given the number of eggs deposited by pairs of 
different generations in 1907, it is seen that the period of oviposi- 
tion varied considerably for each generation, and was very much 
the longest for the pairs of the hibernated individuals. The 
table below makes the differences more apparent. 

The period had a range of from 3 to 85 days, according to gen- 
eration. Tower (1906, p. 237, table 104) gives tlpe average 
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length of this period for normal beetles as 30 days*, but these 
figures are given on the supposition that there are but two genera- 
tions which reproduce, the hibernated generation and the first 
generation (lb, p. 243). An average of 32 days for the period 
of oviposition is obtained for the three generations, providing 
that Pair No. 2 of generation I is ignored, there having been no 
amount of reproduction with this pair. I should think it fairer, 
however, to consider averages for each generation, as the condi- 
tions are different with each, and especially so with the hiber- 
nated pairs which have a decided advantage in regard to available 
time for reproduction. It is apparent from previous tables that 
the [>ericxi of oviposition is not directly dej)endent upon the length 
of life of the adults; that is to say, the latter may be much greater 
than the former which does not necessiirily close with the death 
of the female. The reprcxluctive periods appc*ar to be more direct- 
ly dependent u[)on the available fcxxl supply, the s€*ason of growth 
of the U)(k\ plant, and similar factors, and I believe the short 
perifxls of the later generations may be thus explained, a view 
in direct conflict with Tower*s (1906) limiting physiological 
principle. 

TABLE VIII Lrncth i>p tmk Pbkiou op Oviposition. Dippbrbnt (iiCNEKATioNs. 11*07. 
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Sept 1 
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liy p m . July 27 

Sipt 4 
Si-pt 2 


p. m . Auk 6 
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1 


l.'> 
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3- Mating. With each generation, I have rc*corded the 
number of times which I have observed mating, but undoubtc^dly 
this act took place with more frequency than the records indicate, 
as I was unable to watch the pairs continuously, either during 
the day or night, and they are by no means complete. I tabulate 
these observations for convenience. 

Pairs were observed mating twice on the same day (Pair No. 
2, hibernated individuals), usually once in the morning and once 



• For special race^. however, as shown by the quotations from correspondence 
in foregoing, the period was much longer. 
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in the afternoon, but on July 6, twice in the afternoon: rrrar-^.j 
was obser\-ed at the following hours of the day: 3 p. m. i May j : : 
noon (July 1 5) ; 4 p. m. (May 29, July 2 1) : 2 p. m. (June 5. Aug. o : 
10 A. M. (July 22); 11:30 A. M. (July 22); II A. M. ijdiy 24 : 4 
V. M. (Sept. 5); 7 p. M. (Sept. 5); the obser\-ations seem t:* sh-i'^v 
that matinfj occurs as frequently in the morning as in the afrer- 
!K)on. The table also shows the relations between mating days 
and pcri<xl of mating to period of oviposition and number of egg- 
niassi'S deposited. 

T.\HI*K IX Fkb«jir\< Y <»F Matis«; in Rbprodvcint. Pairs. DirrEREN-r GaNsa.^rt: % s. I'^'.T 
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August 23rd, on the next to the last mass of 51 eggs. As com- 
pared to the period during which the male was present, a period 
of 34 days, 506 eggs were deposited in 21 masses ranging from 
6 to 91 eggs and averaging about 24 eggs per mass, and with a 
daily rate of deposition of about 14.9 eggs; there is apparently 
some difference, as the daily rate of deposition fell after the male 
left, though his absence did not seem to matter very much. 
However, it is idle to speculate about a single observation of this 
kind. The simple fact is that the female continued to deposit 
fertile ova for many days after the male left. 

It is well to note in this connection, the fact that oviposition 
in Pair No. 2 of the hibernated beetles stopped quite early, on 
July 23rd, 24 days before the death of the male and 74 days before 
that of the female ; the female of this pair therefore lived for fifty 
days after the death of the male but deposited no eggs. I fail 
to account for the lack of production during this period, and 
merely mention the fact in order to show the singular difference 
in behavior between the two pairs. In Pair No. i of the first 
generation, both sexes disappeared beneath the soil at the same 
time, whereas in Pair No. 2 of the same generation^ the male 
entered the soil fifteen days before the female, but again no deposi- 
tion occurred after his desertion, and in this case but very little 
before. 

5. X umber and History of Generations Reared in the Labora- 
tory, At 4 p. M., May 29th, 1907, as previously stated, two nor- 
mal pairs of this insect were captured in coptda in a potato field 
a quarter of a mile west of New Richmond, Ohio, and these were 
at once brought to the laboratory and confined, each pair sepa- 
rately, in a suitable glass jar containing moist soil and covered 
with cheese-cloth. They were kept constantly supplied with 
fresh potato foliage and soon began to produce a continuous series 
of eggs as shown in table II. These pairs were evidently hiber- 
nated individuals and they constituted the parents of the first 
generation. 

Eleven adults emerging from the soil at 12 130 p. M., July 17th, 
being descendants of Pair No. 2 of the hibernated individuals 
(cf. table X) were confined together with food on that date, and 
on July 22nd, two of the pairs obser\'ed mating at 10 and 11 '.30 
A. M., respectively, were transferred to separate jars; these 
constituted the parents of the second generation. Pair No. i of 
these two {cf. tables I and II) deposited 21 eggs which hatched at 
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noon, August 3rd, the resulting thirteen adults emerging from the 
soil at 10 A. M., August 26th and 27th, and constituting the parents 
of the third generation, which unfortunately was not carried through 
to the adult stage, though larv^ae were obtained from the 96 eggs 
deposited by them. The following schema and table represents 
graphically these generations reared in confinement. Other 
relative data are given in connection with a preceding table 
(table II). 

Schema op Gbnbrations Rbarbd in the Laboratory, New Richmond, Ohio, 1907. 



Pair No. 1 



Hibernated pairs 



Pair No. 2 



Parents of Generation 1 
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Generation I 



V 
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Lot No. 1 ^ 9 



Parents of Generation II 



Generation II 



V 



Lot No. 2 ^ 9 



Parents of Generation No. Ill 



Larvae of Generation III 



V 



Larvae of 

Generation III 



V 



TABLE X. Generations Reared in the Laboratory, New Richmond, Ohio, 1907. 



Generation 


Eggs deposited. 


Adults out. 


Length of cycle. 


Effective temperature. 


No. 


Days. 


Hours. 


sum. 


I. 

II. 

III. 


1 p. m., June 20th. 
1 p. m.. July 29. 
Sept. 2-4. 


12:30 p. m., July 17. 

10 p. m., Aug. 26. 

Not reared to matur- 
ity. 


26 
28 


23 H 
9 


897. 2« Fahr. 

* 



* Not obtained. 

It is interesting to note in connection with the third genera- 
tion, that although in itself not reared to maturity on account of 
the lack of opportunity, yet an almost parallel cycle was obtained 
from a series of 13 larvae hatching at 8 a. m., August 30th, from 
eggs deposited by Pair No. i, hibernated individuals or parents 
of the first generation, and coming to maturity at 10 a. m., 
September 25th; this generation of larvae was not more than four 
or five days earlier than the third generation. There can be no 
doubt that the parents of the third generation (or the adults of 
the second generation) were willing to reproduce to some extent 
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before going into hibernation, and there appears to be no reason 
why the larvae so produced should not have reached maturity with 
ease. It seems perfectly reasonable to me to have reared at least 
three, if not four, complete cycles of this insect during the season, 
if the breeding had been started about the first of June, instead 
of more than three weeks later, as unfortunately was the case. 

Although the foregoing looks clear enough to me, but because 
of the conditions being those of confinement and on so small a 
scale, I approach with caution the statements of Tower (1906, 
p. 243), on the number of generations in Leptinotarsa decem- 
lineata. Quoting directly from this work, he says: **The num- 
ber of generations in Leptinotarsa each year, in both temperate 
and tropical latitudes, is a remarkably constant character, and ♦ 

might well be used as a generic differential. As far as I know, the 
number in all of the species is limited to two. Thus, there are 
two generations throughout the range of decemlineata, although 
Lugger has recorded three in Minnesota, and others have sup- 
posed that there may be three in the southern United States. I 
have not, however, been able to get decemlineata to breed more 
than twice in a season without a period of hibernation or aestiva- 
tion. In the spring decemlineata emerges from the ground, and 
after a period of feeding, during which the germ-cells are also 
maturing, it breeds and lays the eggs for the first generation. 
These are usually all deposited at about the same time, but there 
are always for a month or more some individuals that are laying 
eggs, and of course the lar\'ae and imagines resulting from these 
eggs which are last laid are much later in maturing than are the 
majority of the population. The first brood, on emergence, feeds 
for a few days, and then deposits the eggs for the second genera- 
tion. The majority of these eggs hatch late in the summer, and 
after the animals feed and fly around for a month or more they 
burrow into the ground, and there hibernate until the following 
spring. The second generation does not develop the germ-cells 
nor show any reproductive activity until after it has passed 
through a pericxl of hibernation or aestivation. Beetles are found 
breeding even late in the autumn, but these are the belated 
individuals of either the first or second generation. As far as I 
can discover, the life cycle in this species is that given above." 
Further down on the same page, he says: **The species in the 
genus are therefore double-brooded, the second brood undergoing 
hibernation or aestivation before reproductive activity is re- 
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stimed.** And again on page 244: **In all the species of the 
genus the only difference between the two generations is that 
the second does not develop the germ-cells until after a period of 
rest, while the other develops them at once, or soon after emer- 
gence/' 

Although these statements are not very clear to my mind, 
because of certain ambiguities*, yet the following schema repre- 
sents my interpretation of Tower. This schema, for the con- 
venience of comparison with the one in foregoing (p. 168), is 
based on two pairs for each generation. 

SCHBMA RBPRBSBNTING AN InTBRPRBTATION OP ToWBR'S GbNBRATIONS OP DbCBMLINBATA. 

Pair No. 1 Hibernated pairs Pair No. 2 



Parents of Generation No. I 



Generation No. 1, 



Pair No. 1 V Pair No. 2 



Parents of Generation No. II 
Generation II 



) Pair No. 1 V Pair No. 2 

Hibernate j- Adults of Generation II \ Hibernate 



{ 



By comparing the two schemata, it is at once apparent that a 
portion of a third generation is represented by my observations, 
and this is clearly in disagreement with the reiterated statements 
of Tower, to the effect that the adults of the second generation 
do not breed, or even show signs of breeding, before a period of 
hibernation or aestivation. This fact would not be considered 
of much importance, owing to the laboratory conditions and 
meagreness of the observations, were it not for the statement made 
by Tower (76., p. 246) that "In decemlineata I have not by any 
process been able to prevent this preparation for hibernation in 
beetles which should normally hibernate. * * The mating and repro- 
duction of the adults of the second generation are therefore very. 



* For example, the two successive sentences on page 243: "The second genera- 
tion does not develop the g^rm-cells nor show any reproductive activtiy until 
after it has passed through a period of hibernation or aestivation.*' and 
"Beetles are found breeding even late in the autumn, but these are the bela- 
ted individuals of either the first or second generation." It is clearly im- 
plied in the last sentence that beetles of the second generation breed, which 
flatly contradicts the declaration of the first ; there exists a confusion of 
terms both here and elsewhere in the discussion. The italics here are mine. 
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ver\' exceptional, according to Tower, for it is implied that he was 
unable to find such either under a great variety of natural habitats, 
or under all i)ossible laborator^'^ and experimental conditions. 
Hence it seems all the more strange that these phenomena 
should occur from the first under ordinary' laboratory' conditions, 
in a breeding experiment which was purely incidental. 

But Tower does not give all of the matter concerning this 
question together, and it is in the later portion of his work that 
we find the most pertinent data on it. This is in relation to the 
production of special races by breeding under controlled condi- 
tions. 

If a race can be considered the same a^its species, Tower prac- 
tically admits that there may be on occasion, more than two an- 
nual generations, and thus contradicts himself, for he says on page 
2Si: *'Closelv associated with the hibernation of the second 
generation in these beetles is the quiescent or resting period in 
the cycle of the germ plasm. That is, the germ cells do not de- 
velop at all in the autumn, but remain as oocytes or sperma- 
tocytes, which are relatively few in number, until the following 
spring after emergence from hibernation, when they develop 
rapidly. This period of inactivity in the reproductive elements 
has been regarded as due to some inherent necessity for rest in 
the germ plasm. However, it does not seem to me to be of this 
nature; it is rather in the nature of a very" deep-seated adaptation, 
like aestivation, which has been developed and retained not only 
in this genus, but also in the whole insect phylum, for the pur- 
pose of enabling them to pass successfully over the season of the 
year when unfavorable conditions of existence are most apt to 
occur. In my experiments a race arose suddenly in which there 
were five generations, and then a period of rest, and then five 
more, and so on.'' From this quotation, it is apparent that 
Tower obtainal five seasonal generations with what he calls a 
race of the species decemlineata. I believe, however, that the 
distinction is justifiable because the appearance of the individuals 
with five annual cycles, under controlled conditions in confine- 
ment, was relatively scarce, abnormal, and they had racial char- 
acteristics. 

Again. Tower (lb., pp. 280-281) gives another illustration of 
the occurrence of more than two annual cycles: **A variation 
which arose from decemlineata obtained at McPherson, Kansas, 
appeared in my culture in June, 1904. This was rubrivittata, 
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of striking form and coloration, of which there was a single male. 
The parents, w^hich were collected in July, 1903, near McPherson, 
Kansas, were sent to Chicago and reared in a second generation 
which w-as normal; they hibernated until May, 1904, and then 
emerged, reproduced, and among the progeny was this single male 
rubrivittata. This male was crossed with a female decemlineata 
from Chicago, and gave a hybrid brood intermediate in character 
betw^een the parents. Three males and one female of this lot 
escaped the general extermination of my experiments in July, and 
were carried over into 1905, giving after transfer to Mexico in 
March, 1905, a Mendelian splitting into typical rubrivittata and 
hybrid forms (text — fig. 22). These were separated and reared. 
The pure cultures of rubrivittata showed as a result a new^ charac- 
ter, namely, that its life-history as well as less important charac- 
ters were changed, there being three generations in its yearly 
cycle instead of two, as in the parent species, and in all of the 
species in its immediate ancestry. 

"This change in the life cycle from hibernating in every 
second generation, as do most of the species in the genus, to hiber- 
nating in every third, is striking and significant, the three genera- 
tions being gone through in about the same time as the two of the 
parent species. The cultures with rubrivittata demonstrate 
clearly that changes in physiological characters can take place 
rapidly, as do changes in structure, and that these changes may 
alter not only unimportant characters, but most fundamental ones 
as well. We shall have occasion to consider a similar case even 
more striking and interesting in a later portion of this chapter.'' 

The remaining case referred to in the last sentence of the 
quotation just ended (from pp. 280-281) is now given for conven- 
ience and in order to place all of them as near together as possible ; 
space does not allow of its being given in full, and I give a brief 
history of it until the variation appears. Beetles emerging from 
hibernation in May, 1901, (Tower, lb., p. 288) were reared until 
May, 1902, under normal conditions without extreme variation. 
They were then divided into two lots and subjected, one to hot 
and dry conditions, and the other to hot, dry and low pressure 
conditions. The first is considered.* 

**From the apparently pure stock, 7 males and 7 females were 
in May, 1902, subjected during the first half of their reproductive 



♦The other lot appears to have been ignored, though a statement is made 
to contrary (p. 288). 
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period to hot. dry conditions, during which time they laid 409 
eggs. For the latter half of the reproductive cycle they were kept 
in normal conditions, laying 840 eggs. From the 409 eggs devel- 
oi)ed and laid in changed surroundings I obtained 64 adults, as 
follows: 

**A( i) Normal (apparently) decemlineata, 12 males. 8 fe- 
males; (A 2) L. pallida, f 10 males, 13 females; (A 3) L. immacu- 
lothorax.* 2 males, 3 females; and (A 4) L. albida.t 9 males, 7 
females. These four lots were separated and reared, with the 
exception of pallida. The 840 eggs laid in normal conditions 
gave 123 normal decemlineata. and these I designated B. 

"The Lots A I and B were reared side by side in the following 
generations and both gave normal beetles as far as could be deter- 
mintnl. but as the period for hibernation approached, those of Ai, 
instead of going deep into the ground, as did B and as is normal, 
aestivated on top or close to the top. The Lot B went into hiber- 
nation in September, A i in late October and early November. 
In January (January 2) Lot A i emerged from aestivation and 
began breeding, giving a brood, part of which hibernated and 
part continued breeding for five generations, then hibernated, 
and then emerged and bred through five more generations. These 
hibernated again, and in the fourth generation of the third cycle 
of five generations were killed in July, 1904. These successive 
generations were all reared under exactly similar conditions, norj 
was there any conscious selection practiced. Free interbreeding 
in each lot was allowed. The general result is expressed in text- 
figure 26. 

**This race with a cycle of five generations is of great interest, 
showing the profound modification resulting in the reproductive 
cycle. None of the beetles of the lineata group, to which this 
beetle belongs, have more than two, or rarely three generations 
per year, and there are none known in the genus that have over 
three. Clearly, then, this race with five generations in each cycle 
is quite a new character in the genus, and was, as far as discovered, 
constant 1 1 from the start, showing in the fourteen generations no 
tendency to revert to the parental standard. As far as I can 
discover, this case can be explained only as the direct response 
of the germ plasm to the extreme stimuli used in the experiment. 

♦ L. decemlineata pallida Tower; L. decemlineata immaculothorax Tower, 
t L. decemlineata albida Tower. (Cf. p. 92). 
t Be.;'inning p. 2S9. 
!| Beginning p. 29(). 
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It seems impossible to account for the condition produced upc 
the basis of a latent character of this kind somewhere in tl 
ancestrj' of this genus. Moreo\er, all of the beetles in this expei 
ment had an equal chance to be accelerated by the conditions i 
existence, so that this factor could not by any stretch of tl 
imagination be held to account for the development of this chang 
As far as is known, the only changed factor in this experiment wi 
that used in the third generation upon the 7 males and 7 femali 
for three-fifths • of the reproduction periodt. From the gen 
cdls subjected to stimuli this race arose, but not at once, tn 
generations being necessar>' in which to disentangle the change 
character from the non-modified decemlineata." 

Therefore, in order to agree with Tower's results, the pr< 
duction of eggs by the adults of the second generation of tt 
beetles reared by me in 1907. will have to be considered as due 1 
some abnormal stimulus present during maturization of the n 
productive elements, or as a racial characteristic; but it seen 
to me that either supposition is improbable, because of the fe 
generations through which the beetles had been inbred. Tower 
evidence is poorly presented, without reservation or limitation 1 
places, it is contradictor)' and it is to be regretted that in a gres 
many places he has contented himself with giving general stat* 
ments without the accompanying data as evidence; condition 
that produce controversy instead of establishing fact. When hi 
evidence is sifted, however, it is found that the following facts ar 
indicated as being true: 

1. That decemlineata, when bred in confinement in norm; 

environments, in all cases goes through but two annu; 
cycles the second of which hibernates before reprodut 
tion. 

2. That decemlineata, when bred in confinement throug 

more than three generations in abnormal controlle 
environments, in the great majority of cases goe 
thi-ough but two annual cycles, as in normal beetles. 
3, That the species, when bred in confinement for more tha 
three generations in abnormal controlled enviror 
ments, exceptionally may go through as many as fiv 
annual cycles, this physiological variation being coi 
related with morphological \-ariations of racial \-alu< 
produced suddenly. 
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These being true, the facts recorded by me in regard to the pro- 
duction of a third generation are indeterminate in value, and 
exceptional in nature, for apparently there were neither abnormal 
environmental factors present, nor variation tending to racial 
evolution. It would be highly interesting and important, there- 
fore, if more of this breeding of annual cycles under normal or 
natural conditions, was carried on, in two similar series, in the 
laboratory and in the field under as natural conditions as possible. 
The question of the number of annual generations of decemlineata 
freely breeding in nature has not been determined yet by actual 
experiment, or at least such are not recorded with cold evidence, 
and Tower (1906) has not decided it, but perhaps left it in a more 
controversial position than ever; he has, however, made a long 
stride in the direction of settlement. 

But looking at it from another standpoint, I believe that 
Tower (1906), although in the proper place (lb.. Chapter IV, 
p. 243) not presenting definite data upon which his conclusions 
are based, has the best right to be followed because of his large 
experience with breeding the species in question. As I under- 
stand it, he speaks of normal, average conditions in nature, and 
I do not know that any direct or definite evidence has yet been 
presented to show that the species is more or less than double- 
brooded in nature, and Tower certainly has had enough experience 
with decemlineata in nature to speak with authority on the sub- 
ject. There are certainly as many as two annual cycles, if re- 
peated laborator>' experiments can be at all trusted, and Knab's 
(1908) recent contention that there is but one, based on the 
systematic relations of the beetle is not tenable, and to my belief, 
wholly without basis or foundation for advancement. The ques- 
tion now is : Are there but two, or more than two annual cycles 
with decemlineata ; or, in other words, does the second generation 
reproduce? This does not concern any other species of Leptino- 
tarsa or species of Calligrapha, Lina or Gastroidea, but the sole 
species under consideration. 

I have myself recorded reproduction by a first reared genera- 
tion of Gastroidea cyanea Melsheimer (Girault, 1908, p. 8), 
making two annual cycles possible, but I can't see what the num- 
ber of generations in closely related genera of the family has to do 
with the question at issue, especially since the question with these 
genera is not established. It was also going beyond the point to 
say that the seeming double-broodedness of decemlineata **may 
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be due to the difference in time of emergence from hibernation 

different individuals/' for Tower (1906, pp. 202, 266—267, ^^ ^ 

gives evidence by direct breeding, thus throwing this out of t 

(juestion. 

{ And summing uj), all of this discussion but again calls att< 

I tion to the cr>-ing need for facts. We want tangible eviden 

,ji nut inductions, views, opinions, or claims. 

a 0. Behavior of Adults in Confinement; Hibernation. T 

i l)airs kept in confinement, normally reproducing, behaved 

j i some instances peculiarly; this was especially noticeable in t 

fi jj case of the male of one of the hibernated pairs. In pair No. i 

ll I the hibernated beetles, the two sexes behaved normally until 

July 2nd, the male disappeared and was found on the morning 
/'i ] July ^^rd buried beneath the soil; it was replaced on the surfa 

'j ' 1; but again went beneath after several hours had elapsed. It \\ 

vj , exhumed again at 3 \\ m., July 6th, and was again beneath Avitt 

^:\ the following hour, and the same fact holds for 10 a. m., July 9I 

^'j It was re-exhumed at 5 p. m., July 15th; 3 p. m., August ;t 

jl August igth (-\. M.) ; 1 1 A. m., August 28th, September 2nd, Ocl 

!: ber 17th and 2^^rd. each time re-entering at once and paying : 

attention to the female or food. On November ist, it was aga 
disturbed and given fresh quarters for hibernation; it final 
iMnergeil [\i was kept in a cold room) on February 26th, igc 
and (lied on the following April 6th; it had apparently hibemat 
(luring two winters, that of i9o()-i(;o7 and 1907-1908. 

The male of pair Xo. 2 of the hibernated pairs behaved nc 
nially until its death at 5 p. m., August i6th. The male of pc 
\o. I of the first generation entered the soil P. M., August st 
and the female p. M., August 7th: both were exhumed alive at 
A. M., August i()th and re})laced on the surface with fresh fo< 
wliieh they ignored and re-entered the soil. They were exhuni 
ali\'e on November 1st and liberated. The male of pair No. 
of this generation entered the soil a. m., August 7th and was e 
hunied at 10 A. m., August i()th; it at once re-entered. On Au 
ust 22n(l, the female of this j.^air entered the soil, and at 10 a. 3 
Se])tember jnd, both were exhumed alive and replaced on the si: 
face of the soil into which they soon disappeared. On Octob 
I 7th and 23nl, the exhumation was repeated with similar resuh 
they w(M-e dug up alive and liberated on November ist, 1907, wi 
the ()th(M- ])air. In Lot Xo. 1 of the second generation, 2 enter 
the earth on September 7th, and on the 9th of the same mon 
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the remaining beetles entered (between the two dates, their food 
had of necessity been neglected and had wilted) ; on October 17th 
the seven were exhumed alive and placed on the surface of the soil 
into which they had disappeared within an hour. They were 
exhumed alive and liberated with the others on November ist. The 
adults of lot No. 2 of this generation entered the soil together on 
September 12th, and were undisturbed until liberated on Novem- 
ber I St, all in good health and hibernating. 

Even when entering the conditions of hibernation in the warm 
summer months, it seems almost impossible to break into the 
habit and induce the beetles to feed or mate. Their physiological 
condition must be profoundly modified in this state, as has been 
found to be the case by Tower (1906, p. 24sff.) 

General Field Conditions, Supplementing the 

foregoing. 

I was unable to watch the beetles in the field at all closely, 
so that but a few fragmentary observations were made; these 
will serve, however, to give some idea of the general conditions 
prevailing with the species in the late summer of 1907. It should 
first be stated that the season of 1907 was ver>' abnormal, in that 
the spring was at first far advanced in March, it then being very 
warm, and later in April retarded by a cold wave which killed 
young plants and newly set fruit or the far advanced fruit buds; 
planting was therefore much delayed in many cases, but data 
kindly gathered for me by the Reverend Mr. C. L. Chapman of 
New Richmond, showed that the potato crop was at least an 
exception. The following table compiled by Mr. Chapman shows 
the relative times of planting and har\-esting of the potato crop 
in the vicinity of New Richmond, Ohio, for the three seasons 
past. 

table XI. RiLATivB Timbs op Pla.vtino and Harvbstinu Potato. 1905-1907. 



Year. 



Preparation of Soil. | Time of General Planting- Time of Harvest. 



1905. March 27- April 20. March 30-April 30. September 1 -October 1. 

! . . . i 

"" April 13-20 July 20-Aujfuat 31. 



1906. April 1 -April 20 
1907. 1 March 2.>- April 1.5. 



March 29- April 20. September 30-October 10. 



From the table, it appears that the crop remained in the field 
somewhat later than usual in 1907, and this would apparently 
have some bearing on the breeding of the beetles. 
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On September and, 1907, it was noted that adults were stiD 
mating in numbers, and lan-ae were also abundnnt ; this obser- 
vation made in a single field. On the 6th of the same month in 
the same field adults and large lar\*ae were numefous. but eggs 
were relatively scarce; several egg-masses were found, however. 
On September isth, a long search in this fidd failed to find either 
eggs or lar\-ae, and but \ erj- few adults and these were extreroely 
restless. I find unfortunately that these fragments are all that 
were recorded, and they leave much to be desired. 
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A MONOGRAPHIC CATALOGUE OF THE MYMARID GENUS 

ALAPTUS HALIDAY, WITH DESCRIPTIONS OF THREE 

NEW NORTH AMERICAN FORMS AND OF ALAPTUS 

ICERYAE RILEY FROM TYPE MATERIAL. 

Bv A. Arskne Girault. 
Office State Entomologist, Urbana, 111. 

IXTRODUCTIOX. 

This paper is a catalogue monographic in nature, purely 
from the fact that as the species of the genus are listed, the ori- 
ginal descriptions are quoted; it is not a monograph, as the types 
of most of the species have been inaccessible. Neither is the 
history of the genus touched upon to any extent on account of 
the lack oi literature. Simply as a matter of convenience, the 
original descriptions of the species are given with the descriptions, 
of the three new species here included, so that the descriptions 
of all the species of the genus are brought together. A pre- 
liminary bibliography of the species is also given, but it may be 
stated that the literature of the group is most fragmentary. 

The forms in this genus are so minute and delicate, and their 
preser\'ation so difficult, that it is not surprising that the types 
have in the main been lost, or no attempt made to keep them. 
The similarity of the various species in structure and color 
makes this most unfortunate, especially as most of the original 
descriptions are ver>' inadequate. I have found that antennal 
structures afford the best specific characters, and these have in 
the main, received no attention from former systematic workers 
in this group. Some of the descriptions mean nothing at all, 
and on this account, it is a question whether the species described 
can be again recognized. 

179 



i8o Annals Entomological Society of America [Vol. I, 



HOST RELATIONS OF THE GENUS. 

Although the Mymaridae are supposed to be mainly egg- 
parasites, or we think of them mostly in that connection, yet this 
genus appears to be principally parasitic on various Coccidae; of 
the eleven species now described, the host relations of but four 
are definitely known, namely, the three new forms herein des- 
cribed and iceryae Riley; three of these were reared from some 
stage of various Coccidae (iceryae from the male pupa of Icerya) ; 
the other, caecilii, from psocid eggs. Hence even with these four 
species, there remains some doubt as to the stage of the host, 
excepting in the case of caecilii, and Icerya as the host of iceryae. 
In these last two cases the record is definite. 

The host relations of the European species are unknown 
excepting in the case of excisus Westwood which is stated to 
have been reared : **from white blotches on oak leaves, evidently 
caused by the action of the minute larva of one of the leaf-mining 
Tineae (Lithocolletes ?) . The blotches were about ij in. in 
diameter. The leaves were gathered on the 9th of September, 
1 871; and the little Mymars appeared on the 6th of October; 
one of the moths appeared on the i6th of September, 187 1, and 
two other kinds of parasitic flies on the 4th of October following." 
(Westwood, 1879). The Australian species, immaturus Perkins, 
was reared "from cane leaves containing leaf -hopper eggs'*, but 
Perkins continues, "I do not feel sure that it is parasitic on these." 
(Perkins, 1905). 

So far as the evidence goes, then, species of this genus have 
been reared from the eggs of Jassidae and Psocidae — immaturus 
Perkins (doubtfully) and caecilii Girault, respectively, the male 
pupae of Icerya (iceryae Riley), an aleyrodid (caecilii Girault, 
doubtfully), and unknown stages of the following — a tineid 
(excisus Westwood), and various Coccidae (globosicomis 
Girault, eriococci Girault, iceryae Riley). It is indicated, how- 
ever, that the species are not restricted to one host only, and in 
order to show this more clearly, as well as to show the host 
relations, the following table is inserted. 

It is seen from the table that the hosts of five of the species are 
entirely unknown (fusculus, fuscus, minimus, pallidicomis and 
pallipes) ; that in the case of two of the species (immaturus, 
excisus) the host is doubtful, and that with the exception of 
caecilii from eggs of Caecilius aurantiacus Hagen and iceryae 
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from the pupa of Icer>'a purchasi Maskell. the stage of the host 
IS not definitely known for the four remaining species (caecilii, 
eriococci» glolvosicomis and icer>'ae.) Of the two undisputedly 
correct records, one of the hosts is a coccid pupa, and the other 
a psocid egg. 

TABLE I. Tabular view of the recorded host relations of the species of 
Alaptus. 



Parasite -Alaptus: 



••1. caecilii Girault 



•• 2. criococci Girault 



•• 3. excisus Westwood 
•• 4. fusculus Walker 
•• 5. fuscus Foerster 
— 6. j^lolH)sicomis Girault 

•• 7. iccrvae Rilev 



•• 8. immaturus Perkins 
•• 9. minimus Walker 
•• 10. pallidicomis FmTStcr 
••11. i^alliiK's Ashmoad 



Host. 



Stage 
of 
Host. 



Remarks. 



Caecilius aurantiacus 

Ha^en 
Psocid 
Aleyrodes femaldi Morrill 




undetermined 
doubtful 


Kriococcus araucariae 

Maskell 
C hrvsomphalus aurantii 

Maskell 

A tineid 

> 

• 


> 

• 


a 


Lepidosaphes beckii , 

(Newman) | 

Icer>'a purchasi Maskell ' 


Male 




Aspidiotus rapax ('om- 

sttx-k 
Jassidae 

? i 

> 


PUIKI. 

• 

egg 


doubtful 



a. This is doubtful, from the nature of the host, unless the egg was infested. 
Cf Riley and Howard. 1S93. 

DISTRIBUTION OF THE GENUS. 

The si)ccies of the genus Alai)tus occur in widely separated 
localities and the genus is represented in thrt*e continents: Europe 
(including Kngland), North America and Australia. The species 
known to oc^cur in Europe are excisus Westwocxl (England?; 
Austria -Dalla Torre, uSgS). fusculus Walker (England), fuscus 
FocTster (Switzerland), minimus Walker (England), and {)alli- 
dicomis F(K»rster (Germany): the North American s{x*cies are 
pallipes Ashmead (Florida). icer>*ae Riley (California), gIolx>si- 
comis Girault (Florida), caecilii (iirault (Florida, California), 
and eriocotvi (lirault (Califoniiii) ; the Australian s{x*cies is imma- 
turus Perkins (Oueensland). The genus is therefore representee! 
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between the parallflc of about 53° north latitude and that uf 
about 25* south latitude. The North Axneiican species are con- 
fined to the Lover Austral (aunal re^;ion. 

mSTORT or THB GE.VUS. 

The genus Alaptus was designated by a MS. note of A. H. 
Haliday's. published in W€Stwood's{i84o) S>TXOpsisof the Genera 
oi British Insects, p. ;g. and Walker's species, minimus, w^as 
named as t\-pe. The original description of the genus is as fol- 
lows: "Tarsi pentamerous; antennae cf lo-jointed, filiform, 
S-jointed i . last joint enlarged." The genus has subsequently 
been wrongly refemed to Walker (186) who gives a brief synoptic 
description of it. At this time. I not believe that any further 
diaracteristics of the genus can be ven. excepting the following, 
which may or may not be charTu.-! eristic ot this genus alone; 
Ocdli three in number, in a triangle on the vertex; antennae in- 
serted below the middle erf the face, unlike in the sexes ; fore wings 
with ver>- few discal cilia; the posterior margin near base, lobed, 
excised or dilated; hind wings maculate with dusky, usiwlly 
smaller than the fore wings and more regular in shape; vertex^ 
carina present: head about equal in width (dorsal aspect, natural 
portion) to the greatest width of the thorax, the latter subequal 
to or slightly shorter than the abdomen; hj-popygium plowshare- 
shaped, extending slightly beyond the abdomen; ovipositor not 
exserted; mandibles acute, scythe-shaped, minute (eriococci)- 

Family Mymaridab. 
Subfamily Goxatochrinab. 

Tribe GONATOCKRINI. 

Genus Alaptus Haliday (Westwood. 1840.) 

(Tj-pe — Alaptus minimus Walker.) 

DESCRIPTION OF THE SPECIES. 
1 , Alaptus miouDUS Walker. 
Westwood. 1840. p. T9. 
Walker. 1S40. p- 51. 
Dalla Torre. ISQS, p. 428. 
"1. miramus. Femiginosus antctmis et pedibus pailidus." 

It is impossible to recognize the species from this descrip- 
tion, so that from specimens received from Washington, D. C 
as hereinafter stated, I have dra^\Ti up the following des- 
cription. The species was designated as the type of the genus in 
1840, but was not described until sis years later. 
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DESCRIPTION UP AlAPTUS MINIMUS WALKKR. 

Similar in general to the others. 

Female: Si-ajie long, slender, and curvcil, longer than pedicel and funicle 
1 combined Pedicel conical, stout, the margins convexly curved, wider than 
the scajH.'. and thrice wider and nearly as long as the lifNt funicle jijint, its 
cephalic margin tnmcate. a])parcntly serrate, widest at the base of the apical 
third and tajx-'ring pruximad; the first thR-e funicle joints slender cylindrical, 
the first and third sul»ef|ual. but the third a little stouter than the first and 
second and a little longer than the first; the second one-fourth to one-third 
longer, the longest funicle jt^int . long and narrow; funicle 4 cylindrical oval, 
distinctly wider than .S and shorter. sulK*f;ual to 1, but a little shorter; funicle 
/), sul)conical. the shortest and stoutest funicle joint, widest at the ai>ex, the 
margins straight, a little over one-half the length of funicle joint *J, and shorter 
than the ]H.'{li(el; club, the largest antennal joint, ovate, not exceeding the 
length of the '.i apical funicle joints combined, but twice wder than funicle joint 
T). Setae as in the nther species. (Fig. 1.) 




Fig. 1. Antenna of Alaptus minimus Walker, greatly enlarged. Female. 

Fore wings with two rows of discal cilia along the whole of the costal margin, 
one of the rcjws sometimes obscured. Hind unngs with a single long row of the 
same, nearer the caudal margin. (Fn>m 2 specimens. 2-3 inch obj. Bausch & 
Lomb.) 

Male — Same as female. 

Antennae fdiform; scajx? shorter, not exceeding the length of the pedicel 
and funicle 1; jH-'dicel the siime; funicle joints not so slender, cylindrical; 1 the 
shortest. sul)e«jual to 7; 2 and 3 sul>equal. 2 longer, however; i, 2 and 3 equal 
in width; 4. 5. <» and 7 gradually thickening, cylindrical oval, one-fourth to one- 
third wider than the three j^roximal joints; 4, 5 and sulwrjual in length, 4 
longer, however, subequal to 2; 2 and 4 the longest funicle joints; 7 one-fourth 
shorter than <»; the club ovate, one-third shorter than 7. and sub-equal in length 
to the ju'dicel; as thick as funicle 7. (From 2 siwcimens. 2-3 inch objective, 
Bausch & Lomb.) 

Redcscribod from 2 inales and 2 females, beautifully mounted 
in balsam by Mr. FrecJerick Knock of London, and comprising 
siKxrimens determined by an English authority and in the col- 
lection of Dr. L. (). Howard, by whom they were loaned to the 
author. 

The antennae of the male of minimus are very distinct from 
those of the male of iceryae but somewhat similar to those of 
caecilii, from which they differ in the fact that the funicle joint i 
is not much shorter than funicle 7 and that 2 ami 4 are distinctly 
the longest funicle joints; from those of the male eri(K*occi they 
are yer\' distinct, the funicle joints in the latter being much 
shorter, the first three not long and slender, but all round oyal, 
conic, or ovate, and the apical joint is the longest funicle joint; 
in eri(xr<^>cci and iceryae males, the shape of the antennal joints 
are entirely different from those of minimus and cat^cilii. 
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The female antennae differ from those of female iceryae in 
being cylindrical at the proximal funicle joints, and entirely different 
structurally; from those of female caecilii, not veiy much, but 
in the latter funicle 3 is distinctly thickened, subovate, and the 
relative lengths of the joints are different; the club is also as 
long as the three distal funicle joints, or longer; besides, the colors 
of the insects are different; from female eriococci, in the fact 
that like iceryae, the joints are differently shaped. 

2. Alaptus fusculus Walker. 

Walker, 1846, p. 51. 
Westwood, 1879, p. 79. 
Dalla Torre, 1898, p. 428. 
Ashmead, 1904, pp. 362, 365. 

" 2. fusculus. Praecedente major colore obscurior an tennis longioribus? 
Vix revera species distincta. 

These two seem to be only varieties of one species which is common on 
windows near London." 

This description also is entirely inadequate, and as Walker 
observes, the species may be synonymic with minimus. I have 
no knowledge of the existence of valid specimens of it, and unless 
these exist, see no reason why the species should stand. Ashmead 
(1904) gives this species as the type of the genus and refers it to 
Haliday. 

3. Alaptus pallidicornis Foerster. 

Foerster, 1856, p. 120. 
Westwood. 1879, p. 79. 
Dalla Torre, 1898, p. 428. 

*'Das Genus Alaptus ; ; . 

Von dieser Gattimg habe ich eine neue Art, Alaptus pallidomis m. in hiesiger 
Gegend gefahgen, sie ist kaum halb so lang wie Alaptus minimus und hat fast 
weisslichgelbe FUhler." 

This description also is inadequate. I have retained the 
spelling of the specific name suggested by Westwood in 1879, 
and which was adopted by Dalla Torre in 1898, without expla- 
nation. This changing of specific names is useless and now without 
sanction unless the original is an obvious error, which I consider 
this to be. 

4. Alaptus fuscus Foerster. 

Foerster, 1861, p. XLIII. 
Dalla Torre, 1885, p. 80. 
Idem, 1898, p. 428. 

"Alaptus Walk. 123. fuscus n. sp. 9. Lg. 2-5 mm. Schwarz, Schaft auf 
der Unterseite, Spitze der Schenkel, basis und Spitze der Schienen sowie die 
Tarsen gelb; Endglied der F<ihler sehr gross und dick, so lang wie die halbe 
Geissel. Habitat: Helvetia. 

This description also is inadequate for recognition of the 
species. 



iQoS] Catalogue of the Genus Alaptus 185 

5. Alaptus ezcitus West wood. 

Wcstwood. 1879. p. 586. 

Rilev and Howard. 1893. p. 267. 

Dalla Torre, 1898. p. 428. 

**I am indebted to Mr. Whitmarch, of Wilton, near Salisbury, for an opf)or- 
tunity of examininy^ a very laq^e number of f^lass slides, prepared for the micn>- 
scope, containing minute insects mounted in Canada l>a1.sam — an excellent plan 
for the examination of such objects, so far as the observation of the general out- 
line and of detached parts are concerned, the gummy solution rendering the 
parts more or less transparent. Amongst these sf^ecimens I found two insects 
belonging to the M>'marides. which I have no hesitation in regarding as the male 
and female of the same species. Both specimens had been reared from white 
blotches on oak leaves, evidentlv caused by the action of the minute larva of one 
of the leaf-mining Tineae (!-ithocolletes?). The blotches were about 1 f^ in. 
in diameter. The leaves were gathered on the 9th of September. 1871 ; and the 
little Mvmars appeared on the 6th of October; one of the moths apfxrared on 
the 16tfc of September. 1871, and two other kinds of parasitic flies on the 4th 
of Octol)er following. 

The action of the Canada balsam has de.st roved the colors of the insects; 
so that the following description is confined to structural characters; moreover 
the male insect has imfortimately been fixed by the Canada balsam on its side, 
and the exceedingly minute size of the creatures rendered any attempt at dis- 
pla>'ing them, by arranging the limbs in the usual manner, ineffectual. 

The head in the male is of large size and of an oval form (seen laterally), 
transverse in the female and ^^ndest oehind ; in this sex it appears to be furnished 
with two large ap()endages, truncate at the tips, which may possibly be dilated 
|)alpi. The antennae of the male are long and filiform. 10-jointed, the basal 
joint being the largest, the remaining nine being nearly equal in size. The 
antennae of the female are 8-jointed, the first joint large, the second smaller, 
the third considerably shorter and thinner than the preceding, the fourth to the 
seventh gradually but slightly thickened, and the eighth forming an elongated 
oval mass. The details ofthe thoracic segments are not easily determined, owing 
to the mode of preservation of the siKfcimens; but the scutellum seems to be €>f 
large size and semicircular. The alxiomen is sessile, depressed, and gradually 
pointed to the tip in the female, whilst it is more ovate in the other sex, with the 
male organ protruded. The wings are of e<]ual size and shaf)e in Ixjth sexes, 
the posterior ones l)eing as large as the anterior, which latter have a remarkable 
dilatation near the base of the posterior margin*, terminating in an acute notch; 
the remainder of the margins ot all the ^^nngs is frin^d with long hairs; the legs 
are long, slender, and terminated by 5-jointed tarsi ^^nth large puhnlli. 

Tl^ 5-jointed tarsi, the number of joints in the antennae ol the two sexes, 
the sessile alxlomen. and the very long narrow wings, agree ^^nth the characters 
of Hahdav's genus Alaptus given by Walker in the "Annals of Natural History". 
Vol. X Vlll (1846) p. 50. Of this genus two or. more probably, only one species 
is recorded in this country, namely A. tninttnus, * * ferruginosus, an tennis et 
pedibus iwUidis"; the sup{)osed second sjxjcies, .4. fusculus, **Praecedente 
major colore obscurior antennis longioribus, vix revera species distincta". 
(op. cit. p. 51). Another species, A. }>allidomis (?paIlidicomis). is slightly des- 
cnbed by F(x.Tster. found near Aix la Chafxille. It is scarcely half as long as 
A. minimus, i^nth yellowish- white antennae (Hym. Stud. II. p. 120). As these 
authors do not mention the singular dilated and excised l)ase of the forewings.t 
I consider the one before us distinct, to which may be applied the name of 
Alaptus exctsus. 

A. antennis maris coqK)re paullo longioribus. feminae coqwri aequahbus; 
ahs anticis l)asi justice dilatatis et subito excisis. Insccta minutissima. Long, 
circ. 1-6 mill. 



♦ This dilatation is present at least in the females of iceryae Riley, and both 
sexes of caecilii Girault and eriococci Girault, and those of minimus Walker, 
so that the character is generic and not speci6c; to a less extent, it occurs in 
other genera. It is particularly strong in minimus. 

t Compare the previous footnote in regard to this. 
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This species is founded on a generic character; it may or may 
not be synonymic with minimus Walker. The description is 
l^^eneric rather than specific and is inadequate for recognition of 
the species. The description of the antennae of the female, how- 
ever, docs not agree with minimus. 

G. Alaptus pallipes Ashmead. 

Ashmead, 1SS7, p. 193. 

*' 112(1). Alaptus pallipes, n. sp. 

Female. Length .02 inch. Black. Head ver>' large, much broader than 
the rather slender thorax. Antennae 8-jointed, brown; scap>e short, dilated. 
pedical small, first fimidc joint shorter than second, second longer, third short 
hut thicker than second, fourth much longer and thicker than third, fifth still 
longer but not so thick, club greatly swollen, as long as the scape. Abdomen 
sessile, ovate, not as lon^ as the thorax. Legs pale. Wings hyaline, with 
very long ciliae, the forewnngs spatulate, the hindwings linear. 

Hab. — Florida." Type: One female in collection U. S. National Museum, 
Washington, D. C. 

This is the first species of the genus to be described from North 
America. It is not listed by Dalla Torre (1898). 

7. Alaptus iceryae Riley. 

Riley, 1888, p. 130. 

Idem, 1889, p. 86, PI. XI, fig. 3. 

This species has never been described. It was listed as 
** Alaptus icer>^ae n. sp.'* by Riley (1888) in Insect Life, in a list of 
parasites of the Fluted Scale in California, and again mentioned 
as such in the Report of the Commissioner of Agriculture for 
1888 (Riley, 1889), where the female was figured, together with 
the details of the male antenna. 

In a collection of slide-mounted Mymaridae loaned to me by 
Dr. L. O. Howard, I found four slides (3 c?, i ? ) labelled *' iceryae" 
most probably the original reared material from which Riley 
named the species. In addition to this , four more slides (bearing 
3 c?'s, I 9) were found which bore the label, **Bred from male 
pupa of Iccryapurchasi", and two slides (ic?, i 9) marked '*N. G. 
Mymarinae," bearing the same record and date, were found to 
be identical with the others. From this material I have thought 
it wise to draw up a description and to designate types. 

Female: — Length O.Oot mm.; win^ expanse, excluding cilia, 1.56 mm.; 
length of fore whv^ 0.091 mm., width of fore wing 0.45 mm. Minute in size 

Similar to eriococci Girault, but lighter in color, and slightly lareer The 
fore wing.s a])])arcntly with hut a single discal seta situated about at tne middle 
of the apiial third of the wing. 

Antennal stiiirtures dissimilar from thc)se of eriococci, most noticeable 
in the relative lengths of funicle joints 1 and '2\ in eriococci the first funicle ioint 
is distinctly lr)nger than wide and nne-third shorter than the cylindrical loint 
following; in iceryae the first funicle joint is very slightly longer'than wide and 
nearly as long as the cylindrical oval second joint of the funicle; the <«cond 
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fiinide joint in erirtcocci is distinctly twice lonjjcr than ^nde; in iccn'ac it is not 
inoiv than one-thinl l«mx,'cr thitn \%n(le. and sub-oval in shai>c. not cyhndrical; 
in uervac. funulc jnints 1 and 'J arc suIk* |iial. also in ernK-occi. funicle joint 2 
is at least siil<» |ii.il to. »)r lonj^cr than, the third funicle joint, whereas in iceryac, 
funicle joint J is disiinctlv shorter than funicle ',i. 

SiajK' an«l ju'duel nonnal. nearly as in cnococci; jK-'dicel shorter and 'ome- 
whal st«»uter. e iual tt). or sli^ditly lonjjer than the comliined len>;th of the first 
two funule joints, funicle joints I and '2 abruptly smaller, sul>e jual. funicle 
i«'int I sub'|ua<lrate. joint 2 cylindrical oval; the latter about one-fourth lonjjer. 
Funicle j<»inis j^radually enlarjjinj* to the club; funicle 3. elliptical oval. al>out 
one-third lonj^er than the pR'cetlinj^ jt)int. and wider; joints 4 .'ind 5 of the funicle 
Mile'iual in Icnj^th t(^ joint 'A, ea< h wn«ler than the other, joint 4 reg^ularly oval 
and joint '» roundish ovate, funicle joints 'A. 4. and 5 widest at the apical third, 
and none are as lon>; as the |>edicel or as wide; club rt^jjularly ovate, more rejju- 
lar than in eri<K«Kci Setae the s.'iine. the basid row on the .'< apical funicle 
j«»ints. h<»wever. a])i>an'ntly abst»nt (hijjh i><»wer). the apical row more distinct 
tlian m eritK<Kci (I'rom 3 si)ecimens '2-'A inch objective. Bausch A: Lomb.) 

Male I cn;:th ().(>9I mm ; wm^^' expanse, excluding cilia, 1.45 mm.; 
length of fore winj^ ')S mm ; width of fore winj^' 45 mm.; 

The siiine kesembles very closely the male of eri(K*(K*ci. but is lij»hter in 
c«»lor. and s1ij»htly larj^»er. However, at once distinj^uished by antennal charac- 
ters. The second joint of the funiile smallest, very slij^htly mon» than half the 
lcnj»th of the first funicle joint. This character is not present in the males of 
eriiKMKci. and the less similar caecilii and minimus 

ScajK* and |K*dicel the same, the latter suln^^jual in lenj»th to the two fol- 
l<»win>; funicle joints tonibinejl; funicle joint I sul>oval, distinctly lonj^er than 
funicle 'J. and sJK.rter than funicle l\. funicle 1? sub<]uadrate. alxmt a third of the 
lenjL^th <.>f the next joint, funicle A thicker, ovate, nearly as lon^ as the cr)mbined 
lenj^th of the two pR-cedinjj joints, but aUmt one-third shorter than the next 
joint. sul>e«iu:il in length to the |>edii"el. funicle joints 'A-7 j^radually widening 
to clul>. funicles 4 7 .sul>e'iual m Icnj^'th. lonj^^tudinally carinate. the three apical 
loints with two distinct rows of setae at bas:il and apical third res|H*ctively, the 
bas.'il row les^ distinct on funicle 4; funicles 4-7 sli^ditly m<^re thick at their apical 
third <»r fourth, all alfout one-third lon;:er than the club joint, and thicker. The 
ilul» or distal j<»int normal conical, the base h<»wever rounded, and sul>equal 
m lenj.;th to the i>edu el. or slijjhtly lon^'er. less distinctly carinated The club 
liars from 3 t(» 4 rows of spar^>e lonj» setae, the thnn.* pniximal funicle joints one 
e.n h distad (in the middle of the basid funicle joint); and funicles 3-7 acute at 
their apico-lateral angles (high power). (From 7 Sfx^cimens, 2-3 inch objective, 
iViusi'h A: Loml».) 

Di'scrihcd from 7 inaU'S, and 3 fomaks. mounted in balsam 

and received for study from Dr. L. (). Howard. These specimens 

were labelled as follows: **Hred from male pupa of Icer\*a pur- 

ehasi. (Cociuillett.) ". () males, 3 females, hearinj^ dates of May 

24, July ig and 2,^ Au;.,'ust 4. 17. 22 and 25. and October 4, 1887; 

and "Hri'd from Aspidiotus convexus, November 2S, 1887", i 

male. The species was therefore reared by Mr. D. W. Cocjuillett 

in California from the male pupae of Icerya purchasi Maskcli 

and from some sta;.^e of the (ireedy Scale, Aspidiotus rapax Com- 

str>ck. The second species of the ^enus to be described from 

North America. Alaptus pallipes Ashmead bein^ the first. 

Tyi'Ks: No. ii<)38. L'. S. National Museum, Washington, D. C, 

3 ', I • (the 4 slides ori<^inaHy labelled icer>'ae.) Cotyjx?, 

Accession No. 3748^, Illinois State Laboratory of Natural 

nistor>', Urbana, Illinois, i male, i female (2 slides). 

This s|x*cies was also overl(x>ked by Dalhi Torre (1898). 
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Perkins. 1905. p. 197. 

" AlaptQs, Hal. 

Antennae of female 8- join ted, the scale eloogate, the 
and much wider than the following, third slender, doogale, 
the fourth. 5th. 6th, and 7th, increasing in width, club tuaaiy 
preceding. Antennae of male 10-jointed, the acape d" 
than the following, third elongate, but shorter than the 
equal to the following joints. Posterior ocelh close to the ej^e-i 
forminga trianzle with extieinely wide base. Tarsi 5-jointBd. 
sile. f Plate XII. fig. 5; antennae of female in two aq)ects,»ad '' 

Alaptus immatunis, sp. nov. 

Female: Pallid ochreous, the head sordid and also the 
posterior margin; abdominal segments with obscure, 
Dlackish or sonlid spots. Antennae with two basal joints 
Length 3-8 mm. 

Hab.: Btmdaberg, Queensland, bred from cane l eaves ooataining leaf- 
hopper eggs, but I do not feel sure that it is parasitic oa these." 

The descriptive portion under the generic heading refers to 
the species, but the arrangement is unfortunate; the description 
lacks many details which could just as well have been given. 

9. Alaptus globosiconiis species nova. 

Female: Length. 0.1999 mm; wing expanse, excluding ciluu 0.58 mm.; 
width of fore wings, 0.0273 mm. ; length of fore wings, 0.28 mm. Very mmutie* 

General color tmiformly pale brown; the legs, exctnding tlie intermediftte 
and posterior tarsi, paler; eyes and ocelli red ; mai^gins of tliefore iviiin yellowish 
brown. Body imptmctate, smooth. Fore win^ normal, diacal^olia entiidy 
absent excepting two distinct solitary ones in a Ime in the ""ilillg of the bete of 
the distal third of the wings: mar^nal cilia abruptly increesms' in length on the 
posterior margin at the distal fifth of the ^ing; the distal cilia largest, at least 
2 1-2 times as long as the greatest ^idthof the fore wing; fore win^ ^jatnlate. 
gradually widening just Ijeyond the basal third which is linear, and widest at distal 
fifth, the apex narrowly rounded; one maigin slightly concaved at distal fifth: 
distal cilia transparent a short distance beyond their insertion, foimins^ a distinct 



white path a slight distance from the margin of the wing and foliowiiif the 
rmtline of the distal part of the vrmg. Hind wings mottled with dusky, without 
discal cilia, davate, a short row of cilia near the margin in the win^ snzface 
(high iK>wer;. Body, including antennae and legs, bearing scattered setae. The 
vertexal carina present, apparently as in caecilii. Thorax and abdomen about 
equal in length. 




Fio. 2. Antenna of Alaptus globosicomis, greatly enlai^ged. 

From 2 si>ecimens. 2-3 inch objective. Bausch & Lomb. 

Male: —Unknown. 

liarcly visible to the naked eye when held to the hght. 

Legs normal, the anterior tibial spurs long, slender and curved; apparently 
r'o, but if not, then one forked beyond the basal half. 

Antennae pale brou^, concolorous with body, the funide, however ^"erv 
slightly clusky. Scai>e, pedicel, and club beanng sparse, scatteied, setae; 
the funicle j<'^nts delicately subverticellate, each with two more or less'xwular 
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whorls of uneven setae on the apical half (high f)ower). Scape convexly curved, 
about as long as the next four joints combined; pedicel suWonic. as broad as 
the scape, narrower than club, and as long as the next two joints combined; 
funicle moniliform. each joint globular, funicle 1 abruptly smaller than the ped- 
icle, and slightly smaller than funicle 2; funicle joints 2 and 3 suV)e(iual. funicle 
:i slightly larger. lx)th somewhat lan^^cr than funicle 1; funicle joints 4 and 5 
each increasing somewhat in sire; funicle joint 5 at least twice larger than funicle 
joints 2 and 'A. and 1-3 larger than funicle 4; club undivided, abruptly larger than 
the funicle and cylindrical oval in shain?; it is from 1-3 to 1-2 wider than either 
the scai>e or {x^dicel. and as long as tne 4 apical funicle joints combined; club 
l)earing a few scattered setae, a little more numerous at base. (Fig. 2.) 

Described from two females mounted in balsam, received for 
determination from Dr. L. O. Howard. Chief of the Bureau of 
Hlntomolo^-, U. S. Department of Agriculture. Washington. D. 
C, and labelled as follows: "Morrill No. 2008. Bred from Purj^le 
scale, VIII, 10. 1Q07. E. A. Back." Therefore reared from 
Lepidosaphes beckii (Xewman). the Puri)le scale, Orlando. Flor- 
ida. Stage of host not indicattnl. 
Type: No. 11858. U. S. National Museum, Washington, D. C. 

2 females. 

The characteristic of this species is the moniliform funicle of 
the antennae, quite unlike in structure that of any other species 
of the genus now known. 

10. Alaptus caecilii .species nova. 

Female: -Length 0.327 mm ; wing expanse, excluding cilia. 909 mm ; 
undth of fore uings. 00546 mm.; length of fore wings. 0.399 mm. Minute. 

General color uniformly bright lemon yellow. Eyes and ocelli red, legs tuii- 
formly pale yello^^nsh. venation and margins of the fore wings dusky yellow; 
head slightly darker. Body normal, bearing scattert»d setae, apparently smooth. 
Vcrtexal carina present, running across the cephalic mar^n of the vertex between 
the eyes, and on each side back (caudxid) around the mner margin of the eye. 
over the apex of the eye, touching the lateral ocellus, around to the (outer) 
caudo-lateral aspect of the eye; the part following the margin of the eye is 
alternately dark and pallid as though consisting of small varicolored segments, 
while the transverse part is solid or u-ith larger alternate segment-like colora- 
tions, or pale laterad. After roimding the apex the carina is not so close to the 
apical (caudal) eye margin. Eyes snibcordate in shape, moderately coarse, naked. 
()celli in a triangle on tne caudal part of the vertex; ai)parently red and yellow, 
or particolored, the lateral (x*elli touching the occipital margin, and the distance 
])etween them and the eves is twice greater than that between either and the 
margin of the eye. Median line of tnorax pale, grooved; parapsidal furrows 
apparently absent, at least inconspicuous. ()\'if)ositor slightly exserted. 

Wings normal, as in globosicomis but larger, the fore wings margined with 
dusky yellowish, the discal cilia entirely absent with the exception of a 
single short middle row consisting of from 3 to 6 cilia. Hind wings mottled 
with dusky, as in globosicomis; the row of cilia near the margin of the wing stir- 
face, guarding the marginal cilia, longer and stronger (high power). Legs nor- 
mal; anterior tibial spurs long, slender and curved; the otners minute; as in 
globosicomis. 

Antennae concolorous with body. Scape short, one margin nearly straight, 
the other regularly convex, about one-third longer than the pedicel, and as thick 
in the middle; pedicel ovate, the distal end truncate, however; thicker by 2 times 
and somewhat longer than the first fimicle ioint; funicle joint 1 cylindncal slen- 
der, one-third shorter than the pedicel and fimicle 2; the latter equal in width 
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to the preceding joint, but one-third longer, subeqtial in length to the pedicel, 
and nearly a third larger than fiinicle 3; lunicle joint 3 shorter, equal in length 
to funicle, 1, or somewhat longer, and cylindrical oval, therefore somewhat 
thicker than the preceding funicle joints; fimicle gradually thickening from the 
third joint to club; funicle joints 4 and 5 subequal in length and width, oval, 
thicker than the joint immediately preceding but somewhat shorter, nearly 
equal in length to funicle joint 1 ; funicle joint 4 very slightly longer than joint 
5 of the funicle, the latter not as large as in the figure. Club undivided, abruptly 
longer and broader, with 2 paler furrows visible from one side; it is as long as 
the three preceding joints combined, and about twice the length of the scape, 
and ovate in shape the base roimded, the apex tapering; club uniformly hairy. 
Antennae bearing rather sparse soft hairs beyond the second joint of the funicle. 
most numerous on the club, but sparser on funicle joints 1 and 2; scattered on the 
pedicel and scape; in general a single whorl on funicle joints 1 and 2, and 2 on 
oints 3~5 of the funicle, and more or less uniform on the club. (Fig. 3). (From 
39^specimens. 2-3 inch objective Bausch & Lomb. 




Fig. 3. Antenna of Alaptus caecilii, greatly enlarged. Female. 

Male: — Length, 0.326 mm.; wing expanse, 0.873 mm.; width of fore wings. 
0.455 mm.; length of fore wings 0.382 mm. 

The same. Antennae 10-jointed, filiform; scape and pedicel the same, the 
first funicle joint, however, a little more than half the length of the pedicel, 
and the second funicle joint, or nearly two- thirds the length of the latter; funicle 
joint 3 a little longer than the second joint, funicle 4 about 1-4 longer, and thicker 
than fimicle 3; funicles 4, 5, 0. and 7 subequal in length and shape, and trun- 
cate, slightly wider anteriorly and bearing a thicker seta from each apical comer; 
preceding joints cylindrical; club or apical joint conical, shorter than the preced- 
ing funicle joint. Antennae thickening uniformly beyond the third funicle 
joint; flagellum, excluding the scape, apparently longitudinally striate; clothing 
as in female, the hairs slightly more sparse in the male. (From 2 specimens. 
2-3 inch objective, Bausch & Lomb. 

Described from two males and thirty-nine females mounted in 
balsam. The species is larger than globosicomis, lighter in color, 
and the antennae entirely different structurally. Otherwise they 
are superficially alike. I have before me the following specimens 
kindly transmitted by Dr. L. O. Howard: Six slides marked: 
"Morrill No. 2009. Bred from Psocid eggs, Orlando, Fla., VIII, 
5. 1907. E. A. Back'* (3 slides, 14 females); ''Morrill No. 2002. 
Hymenopterous parasites of eggs of psocids (1005) on orange 
leaves, i specimen bred; i specimen taken on leaf near eggs. 
A. W. Morrill, 2. 13-1907. (See Morrill No. 2009)", (i slide, 2 
females); and ** Morrill No. 505. Hymenopterous parasite from 
breeding box containing Spiraea leaves infested by Aleyrodes 
femaldi Mori., from Amherst, Massachusetts. 9-20-1906*', (2 
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slides. 2 females). Five slides from the collection U. S. Depart- 
ment of Ajj;riculture marked --** Alai)tus sp. Fromegjpof Caecilius 
aurantiacus Ilagcn. Los Angeles, Cal.. July 30, Auj^. 15, 29, 
1888. C(Kiuillett." (5 slides, i male, 11 females). Four slides 
from the siime collection marked as follows: **F*rom eggs of 
Psocus, July 13, 15, 17, 21, 1888. Co(iuillett.*' (4 slides, i male, 
10 females). The males were reared June 30 and July 21, 1888. 
This species is therefore parasitic on the eggs of Caecilius auran- 
tiacus Hagen at least, and is found in l)olh California and Florida; 
I am inclined to think the record from Aleynxles femaldi Mori, as 
due to acci<lenlal presence of the parasites, and perhaps their 
host, in the breeding l)ox containing the Aleynxlid, though it is 
(juitc within the range of j^ossibility that they are ])arasitic on 
it. I think this not the more i)rol)al)le. however, especially 
in view of the fact that the host w[is from the north. 

This species is undoubtedly the one referred to by Howard 
(1 894). Habitat: F'lorida; California; ? Massachusetts. 
Typp:: No. 11859. U. S. National Museum. Washington. I). C., 
many balsam specimens, c' •, ; Cotyi)es, Accession No. 37491, 
Illinois State Laboratory of Natural Historv. Urbana, llli- 
nois, 2 .;■. 5 .. in balsiim; and Cotype No. J,m'V'i» ^'i'" 
waukee Public Museum, 3 females, balscun specimens. 

11. Almptus eriococci s|)ccies nova. 

Female: — Length O.tilS nini.; \viii>( expanse*, exeludin;^ cilia, 1.44 nun.; 
width of fore win^ 0.:<94 mm.; len^'th of fore win^s. ().(»1S mm. Minute in si/a*. 

Cieneral color unifonnly dusky brown, distinctly* darker but very similar to 
iceryae Kiley. Eyes dark red. (Kclli n*<l and yellow, in a curved line in the mid- 
dle of the vertex. The lateral (►celli not l«>uchinK the occipital marj^'in, antennae, 
lejjs, and marj^ins of the winj^s concolorous. or slij^'htly paler. Vertexal carina 
pre.si'nt. :>iinilar to that in caecihi. HikIv impunctate, with a few scattered 
setae. 

\Vinj;s normal, nearly rej;ularly spatulate. little or no curve at the apical 
lifth; a sinj^'le short row of ;{-4 dismal cilia le^mninjj at the apical half of the win^. 
Hind wm^s .spatulate marked as in the preceding S|>ccies. 




Fig. 4. Antenna of Alaptus eriococci, greatly enlarged. Female. 

Antennae sr>mewhat similar to those of iceryae, but they inci\»asc in size 
less rejjularly: distmct from those of ^dolK)sicomis and caecilii. Scape more 
tinifonn. not increasing much in width at the middle but rather slender and 
regularly convex, nearly as long as the next four joints combined; i)cdicel at 
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most one-third the length of the scape, longer than wide, subciineate in shape, 
wider than the scape and much more so than the following joint, about two- 
thirds the width of the club, and slightly shorter than the combined length of the 
first two funicle joints; fimicle joint 1 the smallest joint, longer than wide, one- 
third shorter than funicle joint 2; the latter cylindrical, twice longer than wide, 
subequal to or slightly longer than fimicle joint 3 which is inclined to be a little 
thicker and shorter; joints 4 and 5 of the funicle suboval, joint 4 one-third wider 
than funicle 3, and one- third narrower than funicle 5, and about subequal in 
length to funicle joints 2 and 3; the apical joint of the funicle more round, and 
slightly shorter; club normal, not as long as the combined length of the four pre- 
ceding joints, but longer than that of the three preceding joints; subequal in 
length to the scape but twice wider, or nearly so. Setae on antennae as in 
caecilii. (Fig. 4). (From 11 specimens, 2-3 inch objective, Bausch & Lomb.) 

Male: — Length, 0.620 mm.; wing expanse, excluding cilia, 1.44 mm.; width 
of fore wings, 0.394 mm.; length of tore wings, 0.618 mm. 

The same, more slender. Antennae lO-iointed, filiform, longitudinally 
striate, more finely so in the pedicel; dissimilar from those of caecilii and iceryae, 
the shape of the segments more similar to the latter species; in eriococci the first 
funicle joint is the shortest, about half the length of the pedicel, but in icervae 
the second fimicle joint is distinctly the smallest, about, or slightly less, than 
half of the pedicel, while in caecilii the first funicle joint is the smallest and 
more than half the length of the pedicel. 

Scape and pedicel as in the female; first funicle joint globose, not two-thirds 
the length of the following joint (funicle 2) which is cylindrical, longer than wide 
and subcuneate in shape; funicle joints 2 and 3 subequal; joints 4. 5, 6, and 7 
.subequal, wider and one-fourth longer than the joints 2 and 3, more hairy and 
slightly more rounded; apical or club joint pointed ovate, rounded at base and 
tapering somewhat to tip from the middle, narrower than joints 4—7 of funicle 
but subequal in length; joints 2-7 truncate apically, and widening very slightly 
from the 4th joint, the a})ical angles acute. Setae as in the female; single rows 
on joints 1 and 2 of funicle. on joint 3 a second row represented sometimes, and 
on joints 4-7 two distinct rows in the middle respectively of the proximal and 
apical halves of the segments. (Fig. 5.) (From 25 specimens. 2-3 inch objec- 
tive, Bausch & Lomb.) 




Fig. 5. Antenna of Alaptus eriococci, greatly enlarged. Male. 

Described from 25 males and 11 females mounted in balsam, 
received for study from Dr. L. O. Howard, Chief of the National 
Bureau of Entomology, and foiTning a part of their Collection of 
Mymaridae. The specimens were labelled as follows: "Bred 
from Rhizococcus araucariae. August 29, 30, 1887 (5 6\ 4?), 
and September 1-5, 1887, (19c?, 7 9)", and *'Bred from Aspidio- 
tus aurantii (San Gabriel Valley), Los Angeles, California, Sept. 
9, 1887 (16^)." Therefore reared from Eriococcus araucariae 
Maskell and the Red Scale of California, Chrysomphalus aurantii 
(Maskell). Habitat: Los Angeles, California. 
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Types: Ty[)e No. 11Q37, t- S. National Museum. Washington, 
D. C, 16 malfs, 5 females. (3 slides). Cotypes: Accession 
^^^' 37490' Illinois State Lal)oratoo' '>f Natural Histon', 
Urbana, Illinois, 3 males. 3 females. 

This si>ecies is ver\' similar to Alaptus iceryae Riley females, 
hut the males are distinct. The females of the two spc*cies may, 
however, he distinguished hy the dissimilar antennal stnictures. 

TABLE OF SPECIES. 

This tahlc includes those spt»cies only which have heen acces- 
sible to me or have heen (lescrihe<l sufliciently well to enable 
<liagnostic characters to be sek^ctaj. 

Fk MALES. 

A. SjHvics vfllow. 

Club joint as h*n^ as the .S apical funiclt* joints ininbincd. tht* latter 
oval, the 2 j»n)xinial funiiU' joints ivlintlrioal funirle I, one- 
thinl shorter than funiole 2. fore winj^>. with 4 .5 (lisi\il cilia. caecilU 

H SjKvies hrown. or \ellnwish brown 

1. Proximal fiinicle joint-; cylindrical, slender, lon^'er th,in the 
a|>icals (*hil> joint n<»t as lonjj as the 'A a|>ical funide joints 
combined, the 2 apical funide joints oval, the .S proximal ones 
ivlindrical. slender; funicle 2 the longest j«nnl t>f the fimidc, 
funide 5 shortest. suK^jual to I; fore winj»s with 2 lon^ rows 
of discal cilia near the costal e<l)ije. one of which is often 

obsi'urecl, no cilia in the (iisk or center of winj; minimus 

2. Proximal funicle joints short, sulxjuaclrate. rectan^^ular, 
ovate or conic, not cylindrical and slender, or much lon^yer 
than the 2 apical joints; dub e jual m lenj^th to the 3 apical 
fumde joints. i>r lonj;er. 

a. Dark brown; pn»ximal funicle joints rectan^jular. the 

2 apical funicle joints une<|ual. funicle .') j^lolw^se 

much larjjer than funicle 1 — the shortest funicle 

joint, funicle 2 twice the lenj^'th of funicle 1 and the 

l«»njkjest of the 3 proximal funicle joints; fore winj^s 

with 2 discal cilia eriococci 

b. Li;^ht brown; proxinud funide joints (|uacirate. the 2 

apical joints suliequal. funide 2 but one-third lonjjer 
than funicle 1, and intermediate in size of the thrive 
proximal funicle joints; fore winj^'s witha sin j^jle discal 

cilium iceryae 

.'i. Joints of funide j»lolK)se. the funide monilifonn. funide joints 
2 and .H suU'qual. club e<iual in length to the 1 apical 

funitle joints. win)^s with but 2 iiiS4.al setae globosicomis 

t". SiK-cies black. 

Proximal funicle joints unequal, the s*vond lon;>;er, the 4th iind 

.'>th joints mu<h longer than the third joint pallipes 

Malks. 

A. S|K.*cies yellow. 

Antennal joints sul>e(iuiil in len;;th. the dub and funide I shortest; 

f<»re winj^s with 4 r> dis<.\il cilia caecilii 

B. S|»ecies bro^^-n. t)r yellowish brown 

I. iVoximal segments «»f funicle cylindrical, slender, much lonjjer 
than u-ide. Antennal joints sul>equal in lenj^th. slender, the 
club and funicle 1 shortest, exceptinjj i)erhaps the {jcdieel. fun- 
ide joints 2 and 4 longest of the flajjellum; fore winjjs with 2 
rows of discal cilia along the costal margin minimus 



*' I 



■ .:.,N .':.■•:/.*. \c.V-'.' Xv.v/v of America [Vol. I, 



.,;^ o. r: I'V.jic or quadrate, not 

.- • :-.:> v.r.f.Tm, irradually in- 
■ . . : >h. r'.i<:. jl;1o:m )so. funic lo 
. . : :\ ■A-r.;:xu-;th -Jdisoal cilia, eriococci 

.::> v.ntonn. .crailuallv 
. ; -.■>■-. Ttisi. .il'i'Ut i.»nc-thini 



iceryae 



> : ." \> . . 



»» 



N/ • . . . 

N ■ ? . ■ . 



N . 



< 



nKk:^ to. 

. ^ . " : r.i ■ f Hr: : : > h in -^-c t >. 

- ■ ■ * ■ ". ■ " ■ •-**■-.;. 11. I ' . t \f. 
. . \ - - : 



V V 



...... -«...,S,.. -^-Xl.. 



V • ■ 



K \ 



V V 



->. * . - . ... 



— . If. 
• 'l 






>- - - .i . -X r . . 



XV 



IL 

I 



r 



1908] Catalogue of the Genus Alapius 195 



ACKNOWLEDGMENTS. 

It gives me pleasure to acknowledge the kind assistance of 
Dr. Henry Skinner, of the Academy of Natural Sciences, Phila- 
delphia, Pa.; that of Mr. C. R. Crosby, of Cornell University, 
Department of Entomology'; and that of Mr. Charles T. Brues, 
Curator of Invertebrate Zoology, Milwaukee Public Museum. 
I wish to thank these gentlemen especially for furnishing abstracts 
of the literature. 

I am particularly indebted to Dr. L. O. Howard, Chief of the 
Bureau of Entomolog>', U. S. Department of Agriculture, for the 
specimens upon which the descriptions in this paper are based, 
and for the opportunity of studying a large series of Euro- 
pean Mymaridae, l)esides many other kindnesses. 

For the figure of the antenna of Alaptus minimus Walker, I 
am indebted to Mr. J. D. Hcxxl, of the University of Illinois; 
and for redrawings of the others from camera lucida tracings, to 
Mr. William D. Matthews, formerly of this ofllice. 



* 



THE IHTERHAL ORGANS OF REPRODUCnOF OF THE KALE 
SAW-FLT, CIMBEX AMERICAHA LEACH. 

Henry H. P. Severix and Harst C. M. Sbtbrik. 

(with plate xil) 

HISTORICAL. 

The male organs uf reproduction of various Hymenoptera 
have been the object of study of a number of naturalists. Swam- 
merdam (35), Reaumur (25). Dufour (io),Leydig (21), Leuckart* 
and more recently Cheshire (6). Koschewnikoff (20). Bordas (3), 
and Michaelis (22) have all worked on the reproductive 
organs of the drone bee. Schneider (3 1), in his general considera- 
tions upon the development of the reproductive organs of insects, 
has devoted some time to the C\Tiipidae and Ichneumonidae. 
Kluge (19) has worked on the male genital organs of Vespa ger- 
manica. Bordas (3) carried his research to several genera 
belonging to various families of Hymenoptera often not closdy 
related. A number of other naturalists: — ^Andr6 (i), Schmiede- 
knecht (30), HofTer (17), Radoszkowski (26, 27, 28), Verhoeff (37) 
and Zander (38, 39) have carried on their study on the external 
genital apparatus of various Hymenoptera. 

A few authors ha\e extended their investigations to diflFerent 
species of the family Tenthreclinidae. Burmeister (32) figures 
and dcscril>es the external genital armature of Cimbex variabilis. 

Dufour (loj described the anatomical relation of the repro- 
ductive organs of a number of species belonging to this family; 
\'iz., Cej^hus pygmaeus, Tenthredo cincta, Tethredo rustica, and 
Ilylotoma enoides. In Cimbex he describes the large accessorv 
j^^Iands rjr glandulae mucosae as vesiculae seminales. In all the 
fi;^aircs of the various si)ecies of Tenthredinidae he has made this 
s.'iiiM- mistake. 

After Dufour, Leuckart has treated in a general way the male 
repn^rhictixc origans of Anthidium and Athalia. Bordas (;) 
rjuotes nearly in-exteiisr)his work which we reproduce as follo\^'s:— ■ 
"La structure des testicules consiste, chez les Anthidium en une 
serie (\v tn^is conduits seminiferes qui se continuent par un canal 
deferent comniun. Chez TAthalia, ils sont constitu6s par une 

*]*.'ij)or not a(.(csql)lc 
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suite dc poches arrondies. Les canaux d^f6rents sont longs, 
greles et s'entrelaccnt parfois pour former des testicules secon- 
daires (Athalia). Les glandes accessoires, en fomie de conduits 
termines en cul-de-sac, s'inserent k des hauteurs variables, le 
long des canaux deferents.** 

Raymond (29) in his work upon the organization of Nematus 
ribesii Scopoli has described, in a general way, the reproductive 
organs of this species. He writes, **Les vesicules seminales de 
ces insectes sont piriformes. au nombre de deux, et elles mesurent 
environ 1 millimetre de longueur: le canal deferent qui les sur- 
monte est un tube court, s*anastomosant avec son voisin, aprds 
un faible parcours, pour former le canal 6jaculateur qui s'ouvre 
entre les armatures sexuelles. 

Pres de leur partie posterieure et lat^ralemenl, chacune des 
vesicules porte un tube a parois transparentes et epaisses. ayant 
o'""™o7 de diametre. Ces tubes, que nous n*avons pu suivre 
jusqu*a leur extremite, repr<f*sentent les testicles et ont une cer- 
taine analogic avec les ovaires des femelles. Les vesicules ont 
des parois tres epaises, vaguement libreuses; elles sont tres con- 
tractiles et contiennent un licjuide laiteux charge de globules 
arrondis et tres [)ctits. Malgre tous nos ctTorts, nous n'avons pu 
constatcr aucim mouvement propre a ces corj^uscles.'* 

A dissection of this species revealed to us that he has made the 
same mistake as Dufour. in calling the accessor\* glands or glan- 
dulae mucosae the seminal vesicles. 

Packard (24) in his text b(K)k of entomology copierl Newport's 
(27^) figure of the male reproductive organs of the saw-fly, Athalia 
centifoliae !mt mcnlified the description as follows:- - 

\t':i'pi>r:'s tit'scription. Pochard's description. 

(li) The smaller testes. a. a. testes. 

i\>) Tlie duct. 1>, h, epidi<iymis. 

U) The I., PRc pair of testes. ; ^ deferenlia. 

(ii) The efierentul vessel. j • * 

U*) The vesiculae seminales. e, vesicuhze seminrdes. 

(f ) The ai»j)roximati«jn of their ducts. f, ductus ejaculatorius. 

{^) Kxiremity of the |»enis. 

(h) Hjaculatory duct h, j;enis- 

A comi:)arative study of our work on Cimbex americana shows 
that the male repnxluctive organs are ver\' similar to those of the 
siiw-fly, Athalia centifoliae figured by NewjTort and copicxl by 
Packard. It ap|)ears to us that Packard in his revised explana- 
tion of Newport's figure has fallen in to the same error as Dufour, 
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calling the large accessory glands or glandulae mucosae, the ves- 
iculae seniinales. The \-asa deferentia of Packard's explanatio:: 
corrcsjjond to the vesiculae seminalcs of Cimbex and the epidi- 
dymes to the vasa rlefen-ntia. Newport's description of the 
male rejK^rductive orgrjn of Athalia centifoliae is so far from c«:«:- 
rect that it is hanlly worth consideration. 

ANATOMICAL DESCRIPTION. 

The male organs oi rei)roduction of Cimbex americana cons:?: 
of six j.)rincij>;d j>arls: -tht- testes, the seminal ducts (vasa defer- 
entia), the semir.id \esicles. the accessor\' glands (glandiilae 
mucosae), th(; c-jaculatory ducts and the external genital armature. 

The testes arc jjaired ( I'ig. i, t) and are situated on each side 
of the alimuilary canal, in the sixth al.)dominal segment. They 
are kidnt'y-shaprd and are comf^letely embedded in adipost- 
tissue. When this adipr)SL' tissue is carefully dissected away, it 
is found thnt the testes are enveloped by a thin membrane 
("capsule cnwlopi^antc" (^f Bordas (3) ). 

A number (A tracheae orijj^inating from the fifth and sixth 
al^dominal s];iracles f Fie;. 2, 5s and 6s) send off numerous branches 
which j)en(.trate this membrane and hold the testes in their lateral 
j)osition. ( )ne main trunk, which originates near the fifth abdomi- 
nal sti,!L(ma, .t(i\rs oH a number of l")ranches to the anterior and i-f 
thr testis (I'i.i^. 2, tr) : tliose tracheae which originate from the 
sixth .''bdoinjiKj] spiraclr send off, near the inner marj^in of the 
tc'stis, nunirrnus branclies whicli divide and redivide, forming a 
network on the general i\e onran. 

I'laeli testis sends oft' from its iimer median margin a verv thin 
cylin(lric\'il tulu', the \-as defercMis (Fig. 1, vd). Both vasa defe'- 
enlia ])ass backward as straiglit tubes through the seventh 
abdominal segment and widen rather abruptly in the anteri-r 
r(\L;ioii of tile eigluli sc\gment to form the seminal vesicles. Th^ 
seminal \csieles make se\eral c-on\-olutions (Fig. i, sv) and tluti 
eominunieate postcM'iorly with tlie large accessory glands (Fii:- 
1,0). 

The aeeessoi'v glands or glandulae mucosae are a pair ■ "* 
hoo]<e(l glands with the distal ends enlarged and rounded, whilt- 
the ])os(eri()r j'oriion of each gradually narrows into a due: 
(h'ig-. 1, I'jii). The two glandulae mucosae diverge and a:*.' 
ol'liijiieK- iiieline<l on v,w\\ side of the* anterior region of the ro:- 
tum. 'Hiesi' .I'Jands ]Kirll>' conceal the last abdominal gan^dit^-r. 
whieh sends nerxcs {^^^ them. 
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From an external view one cannot say with certainty just 
where the ducts of the glandulae mucosae end and the ejacula- 
tory ducts bej];in. The latter are two short cylindrical tubes 
which continue side by side and only join at their temiinal 
extremity to open to the oustide. Zander (30) describes the 
ductus ejaculatorius of Cimbex variabilis as a "enges Rohr, das 
den Penis durchzieht.** 

HISTOLOGICAL DKSCRIPTION. 

Testis: A study of sections cut through the testis shows that 
the club-shai)ed testicular follicles are surrounded by a thin mem- 
brane (**capsule enveloj)pante " of Bordas) which contains small 
ovoid nuclei. Numerous tracheae penetrate this membrane 
and branch and rebranch in the si)ace l)etween the testicular fol- 
licles. A delicate network of loose iibrous connective tissue -is 
l)resent in the space between the testicular follicles. 

The trsticular follicles f)i)en into an enlarge<l portion of the 
distal end of the vas deferens, the so-called colk*cting reservoir, 
which is exci'iitrically placed within the testis. Each testicular 
follicle does not always r)jH»n separately into this collecting reser- 
voir, but oftentimes two or more join with one another before 
<»penin.L,' into it. 

A longitudinal section i>arallel to the surface of the testis 
shows that the epithelial layer of the collecting reservoir extends 
for a short distance into each testicular follicle. The epithelium 
consists of a layer of tlatteiied cells, with cell boundaries indis- 
cernible: each cell contains an ovoid nucleus. The epithelial cells 
rest upon a basement membrane. ICxtenial to this membrane is 
a branching muscle layer, which continues for some distance on 
each testicular follicle. In our wnrk upon the female rei)roduc- 
tive oigans c)f Cimbex (34) we found branching anastomosing 
muslces in the egg-tubes extiMiding to the ai)ex of the ovariole, 
being i>resent in even the terminal filament. 

Wis dcfcrcus: The vas deferens is ma<le up of the folhnving 
layers passing from without, inward: i, a very much folded, 
peritoneal membrane; 2, a longitudinal branching muscle layer; 
\, a muscle layer comjiosed of tran.sversely striated circular and 
obliriue fibres; 4. a basement membrane and 5, an epithelial layer 
consisting of elongatcnl cells with cell boundaries not di.sceniible. 

Seminal vesicle: With the excei)tion c^f that region of the 
seminal vesicle, which is near the ojKfning into the glandula muco- 
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a tlK histological structure is similar thiMlglwt 
«t«it. The cMcnwl periioiieal membrane eovos a 
o( longitudinal branching muscks. W.tlm these m. 
lar muscles which often ran obliquely. Ne»t <"1»^ 
al epithelial cells with ceU boundaries mdiscemt* 
containmg an ovoid nucleus embedded m a P;"™" 
The long axis uf the nucleus is usually parallel wiUitl 
of the epithelial layer (Fig. 6. «Pl ^''^,'°' 
bundles of spermatozoa which arc embedded m a sec 
Near the opening of the seminal ^K"* »''' " 
mucosa the structure o( tie former d.lTe^ fmmU' 
cribed. The circular muscles are better dev-dopW- 
two to three layers in thickness. The cells P»f °»« 
size, cell boundaries are usually apparent ^*^" 
a position at right angles to the free ends of «*"«» 
These celU gradually pass over into the large cells » 
mucosa (Pig. 3. c.) _i..«i,. 

The openings of the seminal vesicles mio the ^^ 
are directed (wsteriorly towards the ducts oJ tbtse | 
this account the sperms in passmg from the sra^ 
the mucous glands probably never reach the dBta 
latter, but pass directly into the ducts 01 the glands » 
the eiaculator>- ducts. In aU our sections we am 
sperms in the iaige s«ollen ends of the glandulae nm 

which supports the above view. 

Aaessory glands: A transverse section thtougn 
gtands shows that the epithelium is thrown into " 
large folds which almost fill the lumen (Fig. 3)- ' 
layer of the swollen distal part of the glands coasts a 
long ceHs with ceU boundaries usually well defined (I 
cell contains a single ovoid nucleus with its long as 
the same axis of the cell. The position of the nudeu! 
in the cell ; occasionally it is found near the free en 
near the middle, but more often the nodens is to" 
basal region of the cell. These ceBs are glandular 
numerous droplets of secretion (Fig. 4, g). '^^'^f^ 
upon a thin basement membrane, outside of which a 
layen. Within the folds of the epithelial layer " 
muscles which are not so well developed as the est 
muscles. Externa] to the circular muscles is a very 
peritoneal membrane. 
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sa, the histological structure is similar throughout its entire 
extent. The external peritoneal membrane covers a thin layer 
of longitudinal branching muscles. Within these are the circu- 
lar muscles which often run obliquely. Next within, is a layer 
of epithelial cells with cell boundaries indiscernible, each cell 
containing an ovoid nucleus embedded in a granular protoplasm. 
The long axis of the nucleus is usually parallel with the free ends 
of the epithelial layer (Fig. 6, nep.) Within the lumen are 
bundles of spermatozoa which are embedded in a secretion. 

. Near the opening of the seminal vesicle into the glandula 
mucosa the structure of the former differs from that just des- 
cribed. The circular muscles are better developed, being from 
two to three layers in thickness. The cells gradually increase in 
size, cell boundaries are usually apparent and the nuclei assume 
a position at right angles to the free ends of the cells (Fig. 3, nc). 
These cells gradually pass over into the large cells of the glandula 
mucosa (Fig. 3, c.) 

The openings of the seminal vesicles into the glandulac mucosae 
are directed posteriorly towards the ducts of these glands. On 
this account the sperms in passing from the seminal vesicles into 
the mucous glands probably never reach the distal end of the 
latter, but pass directly into the ducts of the glands and then into 
the ejaculatory ducts. In all our sections we did not find any 
sperms in the large swollen ends of the glandulae mucosae, a fact 
which supports the above view. 

Accessory glands: A transverse section through the accessoiy 
glands shows that the epithelium is thrown into a number of 
large folds which almost fill the lumen (Fig. 3). The epithelial 
layer of the swollen distal part of the glands consists of exceedingly 
long cells with cell boundaries usually well defined (Fig. 4) , Each 
cell contains a single ovoid nucleus with its long axis parallel to 
the same axis of the cell. The position of the nucleus varies with- 
in the cell; occasionally it is found near the free end, sometimes 
near the middle, but more often the nucleus is found near the 
basal region of the cell. These cells are glandular and contain 
numerous droplets of secretion (Fig. 4, g). The epithelium rests 
upon a thin basement membrane, outside of which are the muscle 
layers. Within the folds of the epithelial layer are branching 
muscles which are not so well developed as the external circular 
muscles. External to the circular muscles is a very thin delicate 
peritoneal membrane. 
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The glandular nature of the epithelial cells is shown by the 
presence of secretory' processes which are somewhat similar to 
those that we have described and figured in the mid-intestine of 
Cimbex (33). Bordas (4) in his investigation upon the male 
reproductive organs of Coleoptera has described secretory 
processes in the accessory glands of a species of Lucanus and 
Dorcus parallelipipedus. In the process of secretion of Cimbex 
the free end of the cell becomes swollen causing it to project above 
the glandular cells at rest (Fig. 4, gl). The swollen mass elon- 
gates and assumes a more or less pyriform shape (Fig. 5, A). 
Further stages can be found in which the globules are still in 
direct continuity with the protoplasm of the cell, from which 
they originated, by a fine pedicel. Finally the globule becomes 
free by strangulation and floats in the lumen of the glandula 
mucosa (Fig. 5, B). 

Since Zander (39) who has worked on the morphology of the 
male genital apparatus of various Hymenoptera, has described 
the ejaculator>' ducts and penis of Cimbex variabilis, we made no 
further attempt to examine these parts in Cimbex americana. 

We are deeply indebted to Prof. Wm. S. Marshall for the use 
of literature which was borrowed from his excellent entomological 
library-. 

Zoological Laboratory, Ohio State University, 
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A PRELIMINARY STUDY^OF THE ARANEAE THERAPHOSAE 

OF^CALIFORNIA. 

('h\s. Pipkr Smuii. 

(ONTKNTS. 

I 

In'r- '.hi. tifii UMil; fli.iu- iii*\'.»rlh Aincriia. north f-t Mt-xito; authors of 
^;c\ :«••.. ; u-'l'.-i'i '1 h^ts «.f North Aincriian f<<riiis, Marx*. Simon's. lianks', 

< >:u-'.'-\ '.'-. ];■' '"I lai'I'-rnMn -^j-ikii-. t la>^-.iual:on follo\sv<l; rficnl thanj^cs m 

< I..^-^:»i' ».'-.'n .;:'!.•* :ni.;.: I'l-rnis ihMUv-if.l hiTt-in. 

II 

>■•}.<■ I'f v...rl>:. '.irnt'-r;' .o\t-ri'.l. nutho«l--. • .f loUc, tin;/. prc'-cr\ :n;( anil 
>t'i'j 'Tj. i.^itMV.i! l.f ■" t'» -;a"i«-> •!:-•• ii^i'l ; Ii"lhrio. ■•. rtiini t .ilitomiiuni; 
|--i:' ■• I ';...I. - ■.■.:■■■ -Vt. - norr-. .:.:•. '] rij-li'.n < ■!" ;iiiiiil ..r.d . . c\-olo;:)-; 

Aj. ■••-•' !■'.;-.. ■' ■:;.!■. ki." ■ ■ -ti ii.t:-. A. ii: .i:::ir'ii - . A M.iHt- -r'li.ir.v. - n >;» . ili-s- 
• r:;'":ri ■ ! ..«'.■.:!• . « <■! .* . l!;:i' '•<■•; .i » il.t-T"- .! : \'r...\: :\a-'.v lon^;i.-,i-.:s; 
A* ]■■ ; •'■ r;-. <r-: . .\l-.it i -n ■ t: •■«n .A * :":; j :.':,':■. .1* -rsj-iionoi •' . t v'-ii i;^'y ; 

ST»i-].-.-> .:: •! i;;r.!r.r.:I;i< '-!" X-'Uii An.i ::!.•;•. l^ <|»iil:irly, the tru])- 
i].,,,- -«:.. :i>. r>< .: i:::- -v-yrlmii i ;ili!' ■ri.i'Vi'Ji ' ('tc'iii/.a.) lii.-! thr 
l:'.:::i ' il.--^. IC.ir\ ;u li;;;i ' Myj^'-lr l:.:itzi. rtr. ;. :ji\' \v«'ll-knu\\ I'l I'n »in 
tl.'- ;.':'^'. ■!' >'i^ ^n-iiij.'.i.-. j.r.t u;* ;i;i'l >"M i'V ualMral lii-t«>ry 
<U-it\' ;•• : '•\:t "'ir \:ir:"i:-^ "t!^« v :'<•!••-- :.;•«■ ;»rav-t iv^-iilK' unkiiown to 

a! t«nt:- -ii. 

X. M II'i:!/. :1.«' !•:":.'•:• • -t" Avu'viraii ararh:)'.]' -i^y, \vrit::iL: 
1 ■••••.'.■■' •; !:i- \ ■ .lis i>.' ■■. :.:.'] i "^ "o. •'«•-■. ril •»•! ^-i:-. «i'«\":t.-« « •!" Ara^tai' 
th« :•.;:■!. -^i. . :.l! :':•- m lii'- > .'': ■ : * r:. ^-tai- ^. Tv •< ■»?" tli-.M- an- 
iiKil*' ;.i'! ;"' i-uil^ "I « .^ .-;:■ i' s. i.' •v.i\ **■.:.! -i ar: iht -:::i)r a^ < -rK- 
"f ill' Ii\ f -vt.ii', aHi"i:=':^ '1 to X'»'*tli Ai:.' rica I'V II. Liua^. a 
I'i'« :irlr.-a.!i. wli'.-i ]»a]'ir- api'-ai^^! li' :ti i^S-I ^" J-'^-K^- Wairki-- 
iia«T. aN'» a l-'nii-.-li;. ::::., iv. a w.-rk i'r.:I:-hr«l i!i iS,^;, nanit.i :""ur 
X«»rtli ATr'«!ira:i i"v:\.<, only i.ii.- mi" which ^ors l»y his nanic' 
l«.'lay. In iS5>\ (xirar'l I'u! li-^licl Myi^alc hc-ntzi. Rt-w ( ). I*. 
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Cambridge, of England, published Cteniza califomica in 1S74, 
and nine years later, Atypoides riversi. Anton Ausserer, of 
Vienna, has published (1871-1875) four species of Eur>'pelnia, 
one the same as E. hentzi Girard, and two from the manuscript 
of Doleschall. Prof. Geo. Atkinson, of Cornell University, was 
the next American to add to the literatui^e upon these forms, 
describing seven species in 1S86, all from Virginia and North 
Carolina. At least two of these had been already described. 
Geo. Marx (188S) and Nathan Banks (1896}, both of Washing- 
ton, D. C, have each described one species. , Eugene Simon, of 
Paris, who has made a more comprehensive study of the spider 
fauna of the world than any other student, has described eighteen 
North American species. Cambridge and Atkinson have added 
to their descriptions accounts of the ecologj' of the fomis they 
describe; but many of the species have not had their habits and 
haunts investigated and recorded, indeed many of them, 
apparently, ha\'e not been collected, or recorded since the 
original descriptions appeared. 

Four listings of the North American species of the Araneae 
theraphosae have been made. Geo. Marx (1889), in his "Cata- 
logue of the Described Araneae of Temperate North America." 
lists 39 species. Simon, in his "Liste des Especes de la Faniille 
des Avictil.'iriidcs qui habitent I'Amerique du Nord" (1801), 
enumerates 37 species. 18 of which are his own, and 13 of which 
are therein described for the first time. Nathan Banks (1892), 
in his paper entitled, "Our Atypidae and Therapho.si(lac", 
recognizes but 23 species, he evidently not having considered 
Simon's paper of the preceding year. Lastly, J, H. Comstock 
(1903) in his publication, "A Classification of North American 
Spiders," lists 36 species; or 37 if Simon's reference to an Avicu- 
laria from San Diego be considered. 

Of these 37 forms, 18 are attributed to the Pacific Coast. 17 to 
California. All have been described by men situated in the 
Eastern United States or in Europe, from material sent to them. 
It is no wonder, therefore, that our species have been descrilicd 
mostly from meagre and young material, and the ecology of so 
few has been recorded. 

The following hst sums up the species reported from California, 
embodying the redistribution of certain forms, as found necessary 
from the study of my material : 
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Aviculariidae 
Ctcnizinac 

Hebcstatis thevcneti Simon (Cycloscosmia) 

Bothriocyrtum califoniicum, Canibr. (Cteniza) 

Eutychidcs versicolor, Simon (Actinoxia) 

Ai)tostichus atomarius Simon 

Aptostichus clathratus Simon 

Aptostichus stanfordianus sp. nov. 

Amblyocarcnum talpa Simon (Cyrtauchenius) 
Aviculariinae 

Avicularia sp. (?) 

Eur\'pelma californica Auss. 

Iuir>'pelma leiogaster Auss. 

Kur\'pclma steindachncri Auss. 

Eur\'i)dma rilcyi Marx. 

Eurypc'lma marxi Simon 
Diplurniae 

Hrachyihele longitarsis Simon 

Firachythclc thevcneti Simon 
AtyjMdac 

Atyi)oidcs rivcrsi Cambr. 

AIialyi)us californicus, Hanks (Atypoidcs) 

Hcxura i)icca Simon. 

Marx an<l Hanks have followed the older classiiicalion of Aus- 
scrcr. (\)nislock has, h«.)\vever, follmved the newer classification 
of Sinnjn, as j^iven in his "Ilistoire Xaturelle des Araignees/' Vol. 
I (i8(;2, as to i»art dealinj^' with the Araneae theraj»hosae). I 
likewise, follow Simon, in general; but in the suj^plement of this 
work, i)ublishe<l in n>o.^ Simon makes certain changes in classi- 
fication, which c<»ncern certain of our North American forms, 
affecting Comstoek's tables, and attracting si)ccial attention to 
one of the species Ua\\v\ about Stanford University. 

The family Aiyindae, formerly, was divided into three sub- 
famili(S, the Hrachybothriinae, Hexurinae, and Atypinae, each 
comprising two genera. All three sul)-families are represented in 
North America. All the rest of our Araneae theraphosae were 
placed in the family Aviculariidae. Hy Simon's new arrange- 
ment, the family Atyj)idae is limited to the two genera of the old 
**Atyi)inae." the other two sub-families }>eing transferred to the 
Aviculariidae; the change, however, not at all affecting the 
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*ci|U(nir<! cKt^hlishcfJ earlier. The old family Atypwlae iras dtiar- 
fi€UTi/>fvI by the elevated jjosition of the anal tut^icaHe, i3ae 
normal number of the spinnerets being six <the geniis Biatiiy- 
bfilhrium (*xrri)te(l), and the lower border of the chelicerse being 
tifirrow ami without a distinct grory:^ fcr Tie rtcej.tin'n of the 
fan^j. Thr family as now lin»::ed. is dir:ir_^ji.^hr^f liy the gneat 
d«'V«*lopmrnt «»f the coxal lobe of :hr i»eir:vilT»5- ihe fcnir juairs 
of K(«»rnal inipn*ssions, and the ppesenc'r :: ^ ::c::--r::r <n each 
yrnilnl btilb of the male. The Br3..:by I'l :hrT'-:.::..e iuve no coxal 
l«»b("4 i)\\ \\\v pr(li}>alps, no sugz^vJir. :: ::. iir.fuct.r on the 
^jrtnlal bulbs; but have a rake '..r- ihe crLvliz-Tr-Vj. :hr ihoracic 
fnttnw is lonj^itudinab and the sternal -.rvjizirss'. .r^S: ^.n: foiar in 
niathybolhriinn, si.\ in Atvfxjides. The Hexurlr.-ic hiive only 
1\v«» lilpru.'il impn-ssions and r.o rak^r. the :h:r:i::: ti: :s jongi- 
ImliuMl, \\\t'yr is a *;u;(jf^:stiop of a cix:;^ I:':-: :r. :he r-^iij^-alps 
rmi| llii* jM nilal bulbs have a s:hon spur, iir: r/^Mv lur^Zc'^cus to 
Iho I iiiii|urii,i of tli^' Alvfiinae. 

Till* riprrji.:, wlijrli !;<:/;orr^s of f^jA-:::.! :r.:rre?: :r. ^r.r.ection 
Willi iImm' y\tfi\]f:i of Si:iio::'s. is: Bi*r.ks* A::*-, iies c:^:f:mica. 
'I'll*' nwil«- ill I hi'. :,pi^'i<-, sr'.-rr.s to be unknov.n : : science, s:- 1 take 
pliMtiMO' Ml )i'|iorl.iii;/ ili<: lindin^f of tv/o :r.:-/.es. «j::::vr. loc;. in 
IIm' Miiini iliah- vii-ijiity of Stanford Univer.-ity. A v?:-.5uri: coin- 
pmi-'.i.ti III lli<-.»- ^j;</ iiijr I;;.; v/jlh the *lr:x'7:::-.^> ■:: :::. :v.:.!e of 
'\l •, |M,i'|i -, ii.'i .1 ( ;iiub;.. ']i'r::\ ir.jirk-;-.: l::':v:"v:::^s ' r." t.:', :::e 

I ^^ " : I ., ;i)i'l ;: ' ;i)< f'll 'A::']y */. '':\': '.-.S.^ :.: h-.r. ;•. ^':. v. > \:\x: 

»!' • < -ji V "1 Ml' loj !;i:it i/,:i of ri i.';v.' ;:• ::ms :'• ;;.cj- ::: i..:^ :he 
''p« • H ■■ '!• .' iil.t'l by IJ.'IjI:'.. Tli'- h.-rji.'.:'.- '•:* thin svt^-.iv- :s ;M::e 
♦ I"- • Ml :,i J -p ! Ill' lo t Im- I' in:il«- <f\ Al;'j>^i':''- rivL-rsi. V.i^viv.^' :, :\.ke 
iiimI ;i ■ .-.I' in;. I niipj' '.■.:'»ii-.: bnt tli'.* llv.-ra.-ic :»:: :- :' v.:: :. :: t 
{•Mi.'il H'lin.il 'I li«- iH.'il* li^i , :i i.'ik^ , l!":*- t.h''>:'aj:c :•:; :■■/.:.:. >:: . rt 
I M ■.! h.l«' • '»h ili« p« 'li).;ilp .. iij'i«'li as i:'; Il'.-M'.^'a. :.r. '. u'.s :\.> a 

i Mii'lif i I. • »' li j'« hii.il Itulb, ;,' .'i:ly tli'.- \\\\\ \'.:V^\\\ ■ ■:" tiu ; ;:*/::•. 

|1>. ii ilill' I . 'ii liM '.'. I .'■ I j'/iii .\\ •.].<>]<]<■:-, v.ili : e 'ii- j\'.-si .: ::: the 
)M<.|M I j.l.x' l.«hi In tinlli, iIh- fMiial^.' f;f A:':-:\"]:;:<. :.s the 

IP , . ml ill !.■ <..lh'l, '*'^\\\\ to Uii-ril :« T.'':-iti' ■:: ::•.:. :vr ilio 
pi.K li l.oi 111 mi.M , ■ liil'- iIh- iiialr-, ill ci..rtain i\spt.i>, l-^;v!:£:[s 
t.tilp I I- 1 « • II 111' II' iiiiii.'K' .'iii'l t.li(- AUjjiiiac. Svahi a c* 'iidi- 
ll.Hi ..I .ill. III. iii.il « ; ii i»':i«l)u:.tiii«-iil of SiiiKm's ckissir:c;iti«:'n of 
llp.i I..IMI' . «*iilr- nl I Mii-,i«|ri;ii jrjii. The atrniilics Oi Aliatypus 
l.. .,i'l ..I |"i li".'.«- < I, ;iM- llii'u "r-.ccoiulary sexual chaiva-tors" 
I,, ii,. n,.>l> , 111' li. il «il as lit.ll<' wci^^lu in classilicati<.'n as some 
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authors argue, arc not so important as the characters, common 
to both sexes, placinj]j the genus between Atypoides and Hexura. 
Altho I have n<:)t studial si)ecimens of Brachybothrium, 
Hexura and Atyi)us, and have not seen the genus Scotinoecus, 
which Simon c<-)nsiders as Hnking Brachybothrium to the Diplu- 
rinae, it seems to me that Simon's Atypidae of i8g2 is more 
worthy of recognition as a family than his limited Atypidae of 
igo^. Accei)ting, accordingly, the older Atypidae as a family, 
till* grou]) logically admits separation into five natural smaller 
gp 'Up^. wlietlu'r of sub-family or tribal rank is not imi)ortant. 
Arranged in the form of a key. these groups may be characterized 
as follows: 

Sj»'nTi'.Ti !■> 1. -icrn:,! iinpri'>si<'ns I. chtliccrar with a rako. no rf»\al 

!■•! r. thi-ra. i' pit !«m;;iimhn.il . . . Brachybothrium( 1) 

Sj'iTiii* ift ' <). 

<*ht'>tr.i'- \v:\h a rala*. ^-tcrn;'! iini.rt*'«^i"n> <». t<'\;il li»lc li' tic <»r 
-li.^htly |tr< 'ihn 4.'<1 in niaii'. 
< '-.al !•: V i:«i:t'. lii'-rat'ii" j-it 1< ni;^'itiil'nal. ^lll^ nf rrialr witlv.iil 

«.■ r>!iv t' :• Atypoides iJ) 

'""\..l '■• r ; : part n*. in inali-. tii'ifaiir pit p-utmI \-\i\\> with \"V.^ 

.", t;.:, ' . . rvli;. t-T Aliatypus s'i) 

d * 1 « 1 

• : ■ !: • •■..!■ \.-' •■. V* I r. I !-.«'. 

'■■;!*■'••■• : s i:i..l ••■;p:i ■•:• r, • J. l\\ -v:-.- i; pi* 1 ■''/i!u l:ii. 1. 

■ ■:. . • -'i* ^pur . ... Hexura < I) 

Mecicobotlirium 
• • ■ ■! 1- ■ • • : '■:,<■.''.••?■:■■■ .-rt - : *. ■ ^. ' !• r ■. .■■ ] ;' ;i..r) - 

•'•!!•'. •' ! 1. '■ :■ Aiypus 5.) 

Calonimata 

'■'■"' ■■*ltv {]■.::[ .■«.::,, ^ \y,* i:i PiIlMW-t-r Si::;Mi:'s late 

• ■ 

'• !" :• *::'V'l t" iii^ \'V''\\:-.- i'\v\.i\\rh\ I'v.i.i- i.]u\ 
:. ■. « 't' li:r ^':l'-!\;ii"i:iv ( "i- i :z::::;e. TIj-sv ;'r'';:j;s 
■V- >y.: f/irb « ill! r m:)"!: :!:'■ i-^r:^ <>: \\n- !•«!::♦ ;• •• ^izc 
■ r -•• !"i:. ' ::■■;■:•.- i' :■< :.':■! ih-- r«hjl:'.:.> « .-' ;!:• >r 
:.^. ■< • '■ : '1: < ■: ;i--!" ;■::«: •• . ;h>' i;iar;'::: < ■:" \].r ^^ : i/iin. 
:•.:".■ 'u^. I '.'i\ <] tii:il i:: iw*" • »|' ihi- v.] ..■.■]•■•. ..;" the 
('l« ■■/■•; ' •"'•"•.■1 \:. :l;i^ \:'-i:.-:y. ihai tli*- >'<»;:i:;.' a::-\\.r tlie 
ri •,':::•••':■ -.t - '.:" '■:." I'v-'ij) whi]*- l!:«' a-i'ilr^ cl:i^:i: a^!';.'— :> ■:: to 
th.- ..:!.t'f 1 :'..•::>. []■. t:-;!]i, tr.*- -t'-rTial ir i'!'r--i' -iv^ ^■'••:-; :■< be 
cl'i.ira-.t. rs ;!;; t \ 'ir\" :ife« 'V"!!!!"' I' • t!i<- av< "V >:/.<• of il !■ ii.'li'. idual, 
al I'M-t :•■; -'*:.,,■ >\*'i ■[<'<.. iiv*] ^1i"mM be '^i. 1 with ('a*:ti"i; i:; ^ !a->i- 
lieat :«'?■. T\\\< i-oint will b*- lalan i:p f'lrther. it: the disru-^iMii 
of tll«. .'-{•••;ir< i ' >:a K-r]]i-*\. 

I'p'in \]h- nuT!:bi r **\ forni'^ "f ihe Araneae tluraj'b.ovae des- 
crilu'd fp'H"! ('alif«>rri.i. and with Simon's latest work ami (.'oni- 
stoek's n-rciit "Classitieation of North American Sj»iders" at 
hand, it was suj)j)osed that the species found about Stanford 
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University could be readily identified, leaving only the life habits 
o£ the forms needing investigation. It was soon found, however, 
that the species collected were far from being eiisiiy determined, 
and developments soon showed that a problem in systematic 
work was really at hand. Thus it was deemed advisable to press 
first the solution of the taxonomic questions, even if the biological 
phases of the problem had to be neglected. Efforts were there- 
fore made to secure good series of all the species obtainable, and 
in some cases very satisfactory results were obtained. 

The territory covered is not extensive, not nearly as much so 
as desirable, but many days have been spent in careful field work 
in the immediate vicinity of Stanford University. The mountains 
west of Stanford have been visited to the extent of the Woodside- 
Kings Mt. Road, and the ravine west of, ami below, Iving's 
House, the base of the Woodside-La Honda Road, the Goat- 
Ranch L\uion and the New Grade Road, the Page-Mill Road, and 
the Los Gatos Canon, from Wrights down. In the Mt. Hamilton 
Range, llic lower portion of the Alum Rock Canon was visited, 
and maicnal was secured at various points along t he Mt. Hamilton 
Stage-road from San Jose. A special trip was made to Santa 
Rosa, Sonoma County, as this was then supposed to be the type 
locality of Simon's Aptostichus clathratus. Material was secured 
at the base of the hills due cast of Petaluma, at White Sulphur 
Springs, south-east of Santa Rosa, and along the Giiemcville- 
Forestville Road, near the Russian River. Finally, the gulches 
in the pine forest of the Monterey Peninsula, and the Montcrey- 
Sur County-road, yielded valuable returns for the time spent in 
that vicinity. 

The only way of locating the nests of the spiders is bj- careful 
search for the traps or open burrows, in likely places, as learned 
by experience. Frequently, after a considerable rain, the burrow 
is deepened and pellets of soil, held together by silken thread, 
are carried out and piled up near the burrow, such jdiIcs being 
often much more noticeable than the trapdoors, and e\-en more 
so than the uncovered openings. In moss-covered banks, a very 
popular resort, the trajidoors are commonly almost beyond dis- 
covery by human ken, but frequently a practiced eye may detect 
a flattened space in a mass of moss which may be lifted up and 
seen to be a trapdoor. Sometimes the free edge of the door will be 
quite noticeable to one accustomed to detecting them. In 
general, they are quite indiscernible to the casual observer. 
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altho in a consj^iciiuus place. The chimneys, or "tuiTcts/' of 
Aty])()i<lcs are nir)rc or less consj>icuous and attract common 
attention. "Tarantula holes" are well known to almost ever>'- 
one, where tarantulas occur. 

A nest <^nce located, the soil is carefully dug away with a 
small miner's i)ick, the details of the measurements, directions, 
branches (if any), and silk lining l>eing studied and recorded in a 
field-lM)(.)k, each S})ecimen being given a permanent number and 
page in the b(K)k. The more careful exposing of the burrow is 
done with a j)air of small force})s, with curved points, the pick 
being used f<.)r the rougher digging only. The spider is stored 
away in a cork-stoj)pered bottle, a slij) of paper l)earing the num- 
ber assigned the individual always being fastened in between the 
cork and glass. The com])osition of the trapdoor or turret and its 
surroun<]ini/s are usuallv recorded, and anv other notes considered 
to be of })ossible interest or use. 

In the laboratory, the spiders are put into about 75^( alcohol 
and laid aside for later study, each in a separate vial and under 
the number gi\en it in the field. Spiders corked uj.) as brought in 
from the field ha\'e been foun.d to be thoroly alive after having 
been thus confiiied for a full week, without fresh air. They die 
very slowly in potassium-cyanide killing bottles. For study they 
are place<l in a watch-crystal and ke])t under alcohol, or they arc 
laid out on a blotting-i)a[)er or white cloth and allowed to dry for 
half an hour or so. when most of the external structures are 
studicfl with a hand-lens, a dissecting. r>r a comjxnmd, micro- 
scope; but if left <»ut over an hour, without moistening with a 
cou]>l«- of dro])s of alcohol, the abd<imen is apt to shrink, thus 
det<'riorating the specimen, ^^»r esi)ecially careful study of such 
j)ortions as the rake of the chelicerae, tarsal claws, etc., dissec- 
tions carefully mountrd in balsam gi\e the most satisfactory 
n'SMJts. \\\K\\ then it is noticed that with such uneven t^pog- 
ra]>hy as maiiy spiders j)ossess, "things look dilTerent " from 
ditfrrent an-'les and much care is necessarv to make a scries of 
comparative drawings worth anything. 

The following key is given to ai<l in identifying the sjieeies 
discu<se<l in the remaining pages. 
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(I) With four spinherets. 

(1) Chelicerae with a rake • 

(a) Tarsi I and II not scopulate , BotliriocjftHiB ' 

(aa) Tarsi I and II densely scopulat* 

(b) Coxa P with spinules scattered from base to apex (Plate 

XIV. fig. 185 Eutychites 

(bb) Coxa P with spinules liinited to inner basal comer (Plate 

XIV, fig. 17) Aptoslichus 

(c) Cephlx. distinctly appressed-^pubescent, eye-tuber verv 

high (Plate XIV. % 31) A. atomarius 

(cc) CephU. apparently glabrous, eye-tuber much lower 

Plate XIV, figs. 22 and 23) A. slanfordianus 

(2) Clielicerae without a rake 

(«) Tarsi of legs lacking third claw; abdomen long-setose nod 

short-velvety Eur;peliiUi 

(aa) Tarsi of legs with third claw; abdomen short-silky pubescent, 

not setose Brachjthele 

(II) With ax sjiinnerets 

(1) Thoracic pit longitudinal; (j^ without conductor on genital 

bulb. pedipalpH halt as long as tegs I AtjpoUM 

(2) Thoracic pit round; J with conductor on genital bulb and pedi- 

pnlps as long as legs I AUat^n 

Botbriocyrtum califoroicum, Cambr. (Cteniza). In Mogg., 

Harvestirg Ants and Trapdoor Spiders, II (Supp.), 187. 

This is the well-knowii trapdoor spider of Soutliern Califumij 
whose thick, bevel-edged trapdoor and nest is coniinonly sold 
natural history dealers. The species was probably more or h 
common in the Santa Clara Valley, before the days of plowing 
cultivation. I have been unable to find any trace of it since my 
searchings began. Dr. Jenkins reports the finding of a nest on his 
Cedro Cottage premises, sometime about 1890. The S]»ecimcn is 
supposed to be deposited with the Entomological Museum of the 
University, but unfortunately there seems to be no specimen here 
labeled as such. It may be one of two unlabeled specimens 
that are here. The only other report that I have come across is in 
Science, III. 62, Notes and News, p. 476 (18S4), which, huwuver. 
states that a new Cteniza has been found at San Jose, dilTcrent 
from the one found in Southern California, and may, indeed, refer 
to something else. As it gives no reference, the report is probably 
worthless. Bothrioc>Ttum, however, probably persists >ct in 
some isolated, uncultivated areas in this county, and may be 
expected to come to light at any time in the future. 

Eutychides versicolor, Simon. (Actinoxia). Act. Soc. Linn. 
Bord-, XLIV, p. 318. 

(Plate XIII, figs. 1-19; XIV, figs. 1-16; XVI, figs. 1-2), 
Simon's Actinoxia was based upon a very young individual, 
only 8 mm. long, and is not retainable as a genus. Simon himself 
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has already recognized this fact, and says: "Le genre Actinoxia 
sera sans doute a sui^i^rinier et a reunir a Aptostichus, il est 
base sur un Ires jeune individu et ses caracleres tiennent peutetre 
a I'age" (Hist. Xat. des Ar. II. Supp., p. yoo). I have collected, 
and have before me. one male and over sevenly-tive females, 
ranging in length fnmi 7 to 20 mm., not including several broods 
of young takt-n fnmi the nests of the ])arents. to be mentioned 
later. A careful study <^f several individuals, ranging in length 
from 7 to 12 mm., has satisfied me that I have the species treated 
as alHivr by Simon. Thrre is a specimen of this fonn, 14 mm., 
I'^ni^, in tlu' colleclion hen-, labeleil. "Actinoxia versicolor Simon, 
del. by Hanks." The adults. h(»\vever, cannot be rcferre<l to 
Aclin^xia. nor can they be placed in Aptostichus; but their more 
imjM.rtani aTid m- »re c<»nstant cliaracters cMufnrm best to Simon's 
dia^n«'sis < .:" I>a;.<hi{^.s (Ann. Soc. ent. I'^'.. iSSS. p. 21,:^), 1 1 list. 
Xa-. •!■ - .\r.. ], ]). I eg). es])ecially as lc> tlu- i)osterior sternal 
i':n)r --! 'US :-P'' ilie armature of the ]»f-dipal]>s. The sji^cies 
s«. e!; - :•• ! .1.- . 1- ■-.•. Iv related l<» I!, 'lu'^r^i Simon (Aim. Soc. enl. I'r., 
!>>>. ]'. J ' r. I'l:! is eertaii'Iy livtiivt. 

I; i- !!i'- • .'.•■. c 'nin.' '11 t :"':;-]'''.■-:''•:«':•• ■!" tli*.- Santa ('!ara \*a!- 
!' ;■. ■■:■ : ■■■:!!. !!■ :;!:■! t'a:."::- •■:' i-h; :" r' 'r. Il i< th'- ••' 1;" i- "ui 
*: i* 1 ■ v ■] '.'.■'•'■ ':■ S--- ''r:. i"-.-:!.:;/. I -i^-! i"t lii: \ W ::': :he 
; ■ ■ ■ ■■"/.!■■■■.■ :"^ ;.<*"•:•■! \- '.■■'•■'. \\\\ I'; t.V«> w ._■> :-.;■; ": •■; .rn 
< ■■• r. . • ■■ ;>.. ( ! \ • • V. ; ''.:,; 1 1 1 , - :, - , •. - ,) 
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inner edge of the chelicerae, (in most young individuals the front row of four 
are conspicuously larger than the other teeth above and behind — figs. 17-18 — 
and no doubt are responsible for the "Actinoxia" rake dcst-ribed by Simon); 
fang with a thin scollop-edged median extcntion within (figs. 16 and 18). 
Abdomen oval or elliptical, dull tawny, marked with purplish-brown median 
stripe and transverse bands, very dark, broad, and more-or-less confluent, nearly 
obscuring the ground-color, or pale and nearly obsolete (Plate XIII, figs. 9-10). 
Spinnerets as shown in last mentioned figures. Sternum pale tawny, black- 
setose; three pairs of shallow impressions, posterior pair large, irregularly elon- 
gate, oval, ovate, or kidney-shaped (some variations shown in figs. 1-6, Plate 
XIII), close together and converging cephalad, appearing paler than the sur- 
rotmding cuticle, because of the absence of fine black setae; anterior pair not 
apparent in yoiuig individuals (fig. 6) and posterior pair smaller, farther from 
each other and nearer the margin, the younger the individual. Labium a little 
wider than long, more or less emarginate in front, genenilly unarmed (67%), 
but frequently with one to three scattered spinules(33%) (Plate XIII, figs. 13-14). 
Coxae of ix;dipali)s with many spinules from base to apex of ventral surface, 
more concentrated cephalo-mesad (Plate XIV, fig. 16; setae not shown); tarsi of 
pedipalps densely scopulate below, well armed two subapical spines and two 
others on each margin (71%) (Plate XIII, fig. 15P); next joint anned with 
numerous spinose setae, but 'without well-defined arrangements. Legs tawny, 
or with a decided olivaceous cast ; tarsi I and II with two sub-apical spines (86%) 
metatarsi I and II with four apical spines and two near each margin (78%), 
frequently, however, one of the apical and the inner of the sub-basal spines are 
reduced to little more than spinous setae, scarcely distinguishable irom the 
numerous variable setae omitted from the drawing (Plate XIV, fig. 15 I); 
patella III with a triangular patch of spines, comprising a basal row of from four 
to six, and four to eight scattered ones above, the number commonly not uni- 
form on the two sides of the same individual (Plate XIV. fig. 14), tibiae III 
with a few spines above and metatarsi III with marginal rows of spines above 
and below; femora IV with an apical comb dorso-cephalad. metatarsi IV with 
a row of spines on each side below and on the inner edge above, with at least 
two apical spines above and two or more below, tarsi IV with armature very 
indefinite, the spines varying from none to seven. Tarsal claws usually with 
one or two larger basal teeth and an inner graduated row of from four to eight 
smaller teeth, the largest nearest the apex (Plate XIV figs. 1 and 2); occasion- 
ally the number is much reduced (Plate XIV, figs. 3 and 4). 

The percentages given above are deduced from tabulations 
made from a careful comparison of forty-three individuals. 

Adult c* (Plate XVI, fig. 2) — Length 13 mm.; cephalothorax o mm. long, 
4 mm. wide; abdomen 6 mm. long, 3 mm. wide. Sclae evorywhorc muoh more 
robust and blacker than in female. Cephlx. rich tawny (the cai)iit (la])])lcd with 
olivc-drab, excepting the glabrous longitudinal bands on either side of the 
median row of setae), consi)icurnisly bristly, especially the mari^jins. posterior 
margin scarcely emarginate; thoracic ]>it recurved, as in fcnialc; ea])ul much 
lower and relatively much smaller than in female, only half as wide as thorax, 
sides nearly straight, arrangement of sotae as in female : eyes and e\e-tubcr as 
in female, ("hclicerae much smaller and more slender than in female, darker 
in color; rake of fewer teeth above. Abdomen with median l:)and not in evi- 
dence, but transverse bands nearly confluent, the pigment arranged in rings 
all ovt-r the dorsum, but more confluent in the bands: sf>innercts consi)it'uously 
]>aler, light yellowish, more slender, the terminal joint relatively longer and 
nearer size of incdial joint. Sternum as in female, outline and impressions well 
re])resi'nted by fig. 3. Plate XIII. l-ut the most anterior j)air of impressi(ms less 
app.irent. Labium with setae only, no spinules; anterior edge not emarginate. 
Pedii)al]>s short. k'<s than half as long as legs I (see ])hoto) : coxae P with spinules 
from base to a[K'\. but these less niimen>iis. very slender, almost microsco])ic, 
and more confined t<» the (mterior halt; tibiae nearly twice as long as the patellae, 
attenuated toward the a]>ex; bulb nearly sim])le. the lower surface with a nearly 



i(;o8] Araucac Thcraphosac of Califoruia 217 

c<>mi)l<.'lt' rinj^ nmnin;: «jut n\H*\\ \\\v curved sjMnt* (Plato XIII. \\)i. \\)). Legs 
rich t.'iwiiy ahnvt', dulled l»y an <A\\'v linl «»vi'r the areas boet with sttnil black 
st'tac. ]«altr l)fl<»\v, t.n^i 1 and II un.innrd lcl<»u-. <<«»{»ulatt*. met. i tarsi 1 thinly 
scnpulate. with basal half bent, witli tour ajmal -jiint-s ;ind a l«»\v c<»nical j>n.>- 
jection near ihe mid. IK- '4" the outer edj^i'. iih tatar>.i II >c«»]ml;ite. with four 
aj»ieal. oni- inmr laiend. and three outt-r later.il sjiine^. tibiae 1 and II with 
apical and l.ii«ral spim--'- (no c<imb nor spur a> m IC. j^'Uad.iluj'i-nsis) and the 
numeroii-i vjnno'-e setae common to all the joints excejit tlie tarsi; tarsi III 
and I\' unarmc*!. thinl\ scfj»ulate below. slentliT sctoM* abow. metatarsi III 
and IV with four api<al ^pnu--^. an*! two lateral arnl one me<lian row> of >lender 
sjMnes. tibiae III and I \' wilh MVeral more s<attt"reil ^pine>, j>alellae III and 
fi-mora I \* as in female, but the setae mi -re ro]in>;t. inakin;; the spines less con- 
spicuous. Tarsil claw^ a^: in female, but the teeth relatively lon;4er. more slender 
and conspicuous. ( I)es<.ribed from the sinj^le indivi4lual taken J 

Allho this spccMrs l)C'lon<.^'S in Eulychides rather than in any 
otlur (lescril)i'(l j.,aiuis, ihcrc are certain characters which may be 
consi<!cre(l by sonic as sutl'icient basis for a new j^enus; but I 
think it bi'St to leave the matter as herein considered, at least 
until op]>ortuniiy is had to examine the Mexican species of the 
j.^eiuis. 

The burrow of this sj)ecies is lonj^ and narnnv. with usually 
one of two tyjies of a lateral branch, and a thin "wafer" trap- 
d«)or at the sin*faee. In adobe soil, or conipact sand, the l)ranch 
is ^enrraily b^low the upper thinl of the burrow and is a very neat 
lateral chaTiibtr. about three centimeters lon<![ (with adult spiders) 
lo to I J nun. diatncii-r within, with a circular sharp-ed;;cd oj)cn- 
iiiL^' (; to s nun. diainrti-r) into the main tube, which is enlarj^ed 
at this place. In soft loamy soil in wooded canons an<l alonjjj 
stream^, tlie brabeli is usually near the surface, is of less definite 
size and shai)e. and joins the main tube by a Iarj.;er, less r^.i^idar 
oJ>enin^^ the wh«»le branch havinj.^ the ai>pearance of beinj.( the 
old abandoned ui>per end <.)f the nest. Such it mav be. but it 
eviflenily ser\"e<; th«' puri)ose of the lateral chamber, for in no case 
ha\e 1 b'lmd bilow the neater, more horizontal chamber. In 
oiily "Ur la-e Ikim- I found the spider in the chamber. It is not 
closrd by a trai) d"or. The burrow is well lined thruout wilh an 
op:i(j;H- while sheet of silk, a whiteness which i ha\e 1( anied to 
recirnize as i»elwnj^in!L: to this s]»ecies. in coni]'a:iv< lu with the 
other trai)d<»or species found here. On wondeil hill>id<.'S and 
aloii^r thick<ti-d banks, where the spi'cies is apt to be most abun- 
<lanl. and where n:V.ch dead ^M*ass. fallen leaves, and fdlirr \e;.,'e- 
labK- <!e!»ris occurs, the silken tube is frequently extend<tl uj) 
thru the lo'.<e mass for from one to eij.,du centimeters, supj)orted 
and deconitt <1 on the outside bv whate\er mav be near, weed- 
Stems, <lead {.^rass. loose soil, moss, leavi's. etc., but always the 
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entrance closed by the trapdoor, except for which a few could be 
easily mistaken for ** turrets" of Atypoides. In these above- 
ground extensions the rim is usually a little inflated, funnel-like, 
the door resting more-or-less loosely upon the rim. In such cases 
the door is commonly a small leaf, or leaf-portion, with just 
enough silk to hinge it in position and form a lace-work on the 
under side, in which the spider can fasten its claws. In open situ- 
tions, the trap is generally lc\el with the soil surface, in level or 
somewhat slanting spots, and is composed of a thick lining of silk 
below with a complete layer of soil above, more-or-less decorated 
with moss or leaf-bits, always assimilating its surroundings. One 
of the largest buiTows examined was 27 cm. deep, 14 to 18 mm. 
diameter, with trapdoor 14x12 mm.; lateral chamber only 6 cm. 
down, with 7 mm. ojK'ning and 13 mm. greatest diameter. 
Another was 2'^ cm. dee]), 15 to 18 mm. diameter; trapdoor 25 x 16 
mm. (unusually large) ; lateral chamber 18 cm. down with 9 mm. 
opening and 3.5 cm. long. The one male found was in a typical 
burrow, with typical trapdoor, lateral chamber, and silk lining. 

No kncjwledge was gained concerning their feeding habits, 
except that near dnsk the spiders arc found out at the surface, 
with the tra|.) raised just a little, enougli for the hidden animal to 
see out, e\'i(lently watcliing for a cliance tn grab some passing 
insect. If tlie door is touched, the s])ider may jump out at the 
stick, or otlun* object, extended, and tlien hurriedly retreat into 
the depths of the nest; again it may fasten its claws in the silk 
lining of the traj) and hold the door down ih'mly. If the door 
is forced o])en, it will hastily retreat to the bottom of the tube. 
The eggs must be laid sometime in the summer, as females 
with th(^ alxlomen much enlar'anl and tlie e<^<j:-lilled ovaries show- 
ing thru the \entral skin ha\e been taken in March and June. 
Females with vouni{ runniu'^ about in the nest were taken in 
September, (.)ctober, and l.)eceml.)er. 

Young taken from the nest of the ])arent and i:)laced in indivi- 
dual vials, with an inch (»f loose moist soil, burrowed into the 
soil, within a few hours, with few exceptions, and placed neat little 
traps (measuring about 5 x 4 mm.) at the ])roper place. At var- 
ious times certain of the doors were removed, ncAV ones being 
usually built within a few hours. One which neglected putting a 
door to its burrow, finally did so, after being disturbed with 
water, two months later. In general, they were sadly neglected 
as to being suj^plied with food; but once, upon removing some of 
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the traps, certain ones came out at once, as if to leam the cause of 
the disturbance. A live mosquito, presented by forceps to one 
little spider, was sava<jcly seized and carried into its tul)e. An 
injured house-fly. placed near the burrow of another youn<( spider 
(5 mm. lon^, or less), was vainly tuj^^^ed and i)ulli'd at f(jr some 
lime. When noticed at the surface, with the traj) raised just a 
little and disturbed, they would commonly hold the door down 
as do the adults. 

Not a few specimens were four.d to have a colony of minute 
mill's on the anterior slope (►f the abdomen above; the whole 
col<»n\', of thirty or m<»re, measurinj^ little more than a milli- 
meter ac*ross. Minute Collembolae are commonly found running 
about in thi- nests. 

Aptostichus Sim^n. Actes S^c. Linn. Hord.. 1892. p. 317. 

This i^^einis, with its twn deseribetl species, was madi' known 
by SiniMTi in his "Lisle <]ts Lspeces de la Famille des Aviculariides 
qui lial'iter.t rAnierique du N«»nl." i I'lnd no record of the 
jL^'enus Iki \\vj[ br^:: I'^-lk". le<l < -r studied since; but Sinmr.. iri his 
llistojre X:tii;rt]l«' .11. Siij)]'., ]•. (joi).addsa few niale ( h:'M\Klers 
n'»i !::i Til;- 'iu'«l i:: tlie < -'.'iLiiiKil di:;Li!i« -sis. Tlie two sjii-v'i^s, as 
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A '■:•.:■. lI-;-^ (\.\\\' •\'\r.[\ : S:;i. R«.-:i < ■» 1 < 'iJif'Tnia i( m-'i. Miirx). 
I i;. ■ '• (•■ 'il. ■.•l»'l. :i!;«I li;.\<.- i'ef'-n- y.v\ two -j»r;*its wliidi I 
b«ii«. r : ■<•";::: i.i \\\\: l;^ :!\:s. u\v\, iii«leeil. si.-e:iiinuly diiier from ii 
<M:!>- in \\v- eii;ii-a-.tt :" "i" ihr ^u-rn.-J i'ripressi«»iw. wlii'.-li in < iVie 
>]M-. i- <:a\-^>\ \\\' •.\jH. d<-seri!>(<i i'mi* ICn-'tt :.i/.:i ar.<l ('yrlar.'.lic^ ii:s. 
in tin- ' tihT ni:!'"« r Ai:i^i\"' e^ir^.-r'nr., 1 •■! :■.! .'ill as v.\ Si •.■::' :ti r« >iii- 
n^.ata, ;.- illustrai*-! in tbe Il:>l<'ire .\ .inrvlle 'I. J*, icj-. As in 
Ivityui-'I- s '. rr^ir"!' -r. tin- smaller tji«- ii;di\ i«hial. t:;-' rdati'. »ly 
>n:.il!i ;*, i - pf- ■!■' .n :.■•<■■!, and :'a!''lier a] -art art- ;h«- m» ::.ai i*:.; '!■*•<- 
^i"i -, : ■■ -'ii ;»* '-it : !' r ar.'l ni^ «ii';l. at I* a^T ^U'h i- lii.- < a-r i;: tin.' 
nt'W ^jr. i./- .ji-M ril .=! 1 -el* -w. Still. alth«» S-:.;i -n*> l; pt- >\-. « :n> is 
v.ei"e j»n s'r.ia''l>" t « 'n.paraliN' ly y«-;;n:: indi\idi;ai- .1; a:.'] 15 
mill, i- ■:■:.'. I'l-pi i.-li . I !>•/. I ilnd in n:\ >]»t i inn :;> < 'i" ili«- -am«* 
size. ai.*i s::.ali(r. tw- i >a;use f- »r intri-prt tin;^ l!ie sti'rr.al i*: j-n-s- 
si'ins a- bi'i:;,:^' «•; tn. ."^^ n« .u^n •n;::iala:. tyjie, aM-riind l« » /vpt^.ti- 
chns. The t\ pi- «.f A. elalhratn< i ■ in the L'. S. Xali'-nal Mnsi-um. 
at Washiii'^t'in. and Mr. Nathan i^anks has reecntiv exaniiiu-«i the 
specimen, at n^.y retjiust. He writes, "The sternum >h'.)ws no 
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impressions, on each posterior side is a faint depression, but no 
true impressions, * * * " Mr. Banks also informs me that it is 
from Santa Rosa Island (near Santa Barbara), not Santa Rosa, 
Sonoma County. The type of A. atomarious is, unfortunately for 
me, in France, and the specific type locality not recorded. Until 
I have collected in many other portions of California, and satisfied 
myself that a genus exists, in this State, having the sternal im- 
pressions, and other characters, ascribed to Aptostichus, I do not 
feel justified in proposing a new genus to include my material now 
assigned to that genus. 

Aptostichus atomarius Simon, loc. cit. 

I have two specimens, large females 25 and 27 mm. long, 
respectively, taken along the Sur County-road, near Carmel, 
south of Monterey, December, 1907. These show some varia- 
tions from the description of A. atomarius, but agree with that 
form too well, in what seem to me to be the more reliable specific 
characters, for me to tr>^ to establish a new species upon this 
limited material. A sufficient series, however, including many 
ages and sizes, may lead to other conclusions later on. I searched 
several hours for additional specimens, on the day these two were 
found, and returned several days later, going over the same and 
adjacent ground, but all in vain. 

Plate XIII, fig. 32, shows the sternal and labial characters 
as represented in these two individuals, excepting that, in the 
one drawn, the labium has three spinules, while in the other it is 
unarmed. The anterior two of the six impressions are quite 
distinct. The eye-tul)er is much higher than in the next species, 
is very prominent (Plate XIV, figs. 30 and 31), but is not men- 
tioned by Simon. The abdominal markings are of the pattern 
shown in Plate XIII, fig. 27. The pale appressed pubescence 
of the cephalo thorax, as well as the shape, thoracic-pit, etc., is 
well shown in Plate XVI, fig. 3, and needs no lens for its dis- 
covery. The armature of the pedipalps and legs show some inter- 
esting variations: Tarsi P with two sub-basal spines, one indi- 
vidual having also a small sub-apical spine, externally; tibiae 
P with three apical spines, each lacking one of the four other 
spines to be expected, the missing spines not corresponding as to 
position. Tarsi I and II unarmed, considerably shorter than 
metatarsi; metatarsi I with one to three small apical spines and 
one to three other short stout spines, not constant in position; 
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metatarsi II with two or three apical si)ines and three or four 
otliers on the hasal half, varying as to i)ositi<»n. Patella III with 
a more or less trian<^ular j)ateh of from 10 to iS stout si)ines, as 
in the next sj>eeies. Tarsi I\' iniarme<l in one sjxrinien, in the 
other, each with four si)ines. 

The specimens were taken from their nests, which were in 
sandy banks alonj^ furrows cut in the hillside during heavy rains. 
The burrows were short, Init of large diameter, measuring only 
17^ and 15 cm. long respectively, and varying from 18 to 25 mm. 
in diameter; much enlarged externally, but the silk tul)e itself 
contracting somewhat, the sj)ace thus left between the heavy 
silk tube and th(» solid soil being iilled with loosely mixed sand 
and silk, this mass being readily pulled (.►ut with the trapdoor, etc. 
In one case the surroun<ling soil had washe<l away considerably. 
K'aving the mass of silk and sand protniding some 15 mm. from 
the bank. Near the center of the external surface of this mass, 
v/liich had a more or less laminated appearance, was the rather 
thi'-k tra]>donr, of sand and silk, measuring about 20 x 15 mm. 

Aptostichus stanfordianus sj). nov. 

'Pl.iti- XIII. ligs. 20^,^1; XIV. ligs. i7-2(); XVI, figs. 4 -5.) 
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of pcdipalps with many spinules cephalo-mesad below (Plate XIV, fig, 17); tarsi 
P densely scopulate below, with two sub-apical and two sub-basal spines (97%) ; 
next joint with four sub-apical spines (the middle two often quite slender) and 
two laterals on each side (83%) (Plate XIV, fig. 29 P), also setose. Legs tawny, 
more or less olivaceous mesad ; tarsi I and II unarmed, not setose, metatarsi I not 
setose, but with two apical spines and two laterals near outer margin, one near 
inner margin (88%), metatarsi II slightly setose, with three apical spines and 
two laterals on each margin (79%j) (variations from the formulae here adopted 
as typical are mostly due to the addition of one or more spines, usually slender 
ones not affecting the arrangement or presence of the spines of the tvpical sys- 
tem) (Plate XIV, fig. 29 'I " and "11 "); patellae III with a patch of distinct 
spines, ten to fifteen, or more, usually with two curved rows below and the 
remainder scattered above, commonly not constant in number on opposite 
sides of an individual (Plate XIV, fig. 18) ; femora IV with a dense bunch of black 
setae at the outer apical edge, but not sj)inose as in Eutychides versicolor; tarsi 
IV commonly spined. but without constant formula, occasionally iniarmed; 
legs otherwise as in other species of Aptostichus. Tarsal claws with two or three 
large inner basal teeth, more or less continuous with the basal end of the outer 
row of small teeth (Plate II, figs. 25-28). I can see no real difference between 
the anterior and posterior claws as to the teeth. 

The above description is based upon a series of twenty-five 
individuals, ranging from lo to 21 mm. length, the percentages 
given above, however, taken from tabulations made when but 
twenty-one were at hand. My No. 102 is taken as the type 
specimen, and deposited in the Entomological Museum of Stan- 
ford University. It was taken on the Stanford Estate, near the 
Unixersity. The rest of my material was taken in the foothills 
in this vicinity, in the ravines of the mountains west (not above 
400 feet elevation, however), at Oceanview, San Francisco Co., 
and in the gullies of the pine forest on the Monterey Peninsula, 
it l)eing the only trapdoor spider I have yet found there. Also a 
cast skin was taken from an al)andoned l)urrow near Alum Rock, 
east of San Jose. It is the least common trapdoor species al)Out 
Stanford, but abimdant in its limited range near Pacific Grove. 
I ha\e not vet secured a male. 

The range of \ariation in intensity of color is correlated with 
the light relations of the environment and cannot l)e considered 
as of s])ccific value. I have studied carefully the series before 
me, and while consideral)le variation exists between various 
extremes, selected with respect to certain variable characters 
(such as color, eye relations, thoracic pit, labial sjjinules, sternal 
imj)ressions, etc.), I can find no definite set of differences con- 
stant enough to warrant si^ecitic se|)arati()n of any two types 
amongst this material. Those situated in the open average much 
lighter in color, while those from the shades of the forested ravines" 
are darkest in pigmentation. This si)ecies appears to be closer 
to A. clathratus than to A. atomarius. 
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The burrow is much shorter than in Eutychides versicolor and 
relatively of greater diameter, in proportion to the size of the 
spider. The silk lining is thicker and whiter than in the other 
genus. Three specimens had branches of the surface type, not 
true lateral chamlK»rs. Above-ground extensions are common, 
especially at Pacific Grove, and the variations described for E. 
versicolor might be repeated here, it being practically impossible 
to distinguish between the *' turrets" and traps of the two species, 
as to appearance and variable structure. The proportions of the 
burrow and the thickness of the silk tube are to me the only clue 
to the identity of the genus before the occupant is reached. The 
largest burrow, that of Xo. 137, gave the following dimc*nsions: 
length, 20 cm. ; average diameter, 1 5 mm. ; trapdoor, 22x17 i^im., 
of soil, moss and grass-bits, and a small leaf. Some of the bur- 
rows are suq)risingly short, being only 10, or even 6, cm. long. 

Number 137 was taken Oct. 31, 1907, and had some sixteen 
or more young, about 5 mm. long, running about in the deeper 
end of the tube. Fourteen of these were brought into the labor- 
atory and place<l in vials. Most of these burrowed into the soil 
at once and made little trapd(M)rs about 3 to 4 mm. wide. They 
were not proi)erly cared for, but, almost two months after being 
brought in, they replaced their doors when same were removed. 

It may be noted here that these young, direct fn^m the 
mother's burrow, both in this sj)eeies and in \l. versicolor, are 
readily referable to their respective genera by the characters of 
the cephalothorax and the abdominal markings: while the ster- 
num. i)edii)ali)s and legs give no clue to the genus to which the 
si)eeimen belongs. This is significant, if the characters earliest 
established in ontogeny are of most importance in classification. 

Eurypelma califomica Auss. Verh. zool.-bot. Gessell. Wien., 
1871. p. 214. 

(Plate XVII.) 

The genus Eury])e!ma is found in California at least as far 
north as San Mateo County, in the outer Coast Ranges. It used 
to be common about Stanford University, a few specimens being 
dejxisited in the entomological ct^llections here, but it seems to be 
rare or local about here now. One or two are i>ick(.Kl uj) and 
brought in almost every year, two large ones having l)een taken 
this year- -one. a male. j)icked up while crossing a road (October), 
the other, a female, found under a rcxrk on the top of one of the 
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foothills behind the University (March). Many a days' search 
thru the lowlands and over the foothills, during the last ten 
months, had left me without finding a single specimen. Just 
recently, however, my friend, Wm. F. Derby, discovered two 
local colonies on Jasper Ridge, amongst the foothills, some three 
miles west of the University, and brought in a live female to 
prove his find. Returning to one of these colonies together, we 
secured several specimens, all females, and noted carefully the 
nesting habits. 

I have before me one male from Ventura Co., three from San 
Diego (San Jacinto), three from Santa Clara Co., and one from 
Madera Co. (North Fork), also several females, including fifteen 
from the Jasper Ridge colonies, none of the females having been 
studied to any extent, however. In addition to these is an inter- 
esting series of seven small males and two females from Fort 
Wingate, N. Mex., kindly loaned me by Mr. Karl Coolidge, of 
Palo Alto. 

Eight species of Eurypelma have been ascribed to the United 
States (including Lower California), four of which have been 
described from the male alone, two from the female alone, only 
two having both male and female described. Five of these species 
are attributed to California, only one of which has both sexes 
described, two known only from the male, two only from the 
female. Simon, in his **Liste des Especes * * * etc.," gives a key 
to the males of five species, omiting E. liogaster because the diag- 
nosis given yields no characters not common to all the others he 
recognizes, and of course E. califomica and E. rileyi, the males of 
which have not been described. 

A careful study of my material, with reference to the charac- 
ters selected by Simon as of greatest importance, does not permit 
me to determine satisfactorily the species that should be repre- 
sented in the series, and I prefer to group the Califomian speci- 
mens under the oldest name, E. califomica, until I have oppor- 
tunity to collect and examine a much larger series, from many 
localities. 

This is the well-known, large hairy tarantula of the South-west. 
It is popularly known to dig in the ground, altho, according to 
Simon, few of the Aviculariinae make a true excavation. I find 
in an old number of Science (1884, III, 62, "Notes and News,'* 
p. 467) an interesting note which I will quote, in part. Speaking 
of Cteniza califomica, it says : ***** its trapdoor nest is usually 



1 908] A raneae Theraphosae of California 225 

placed in museums beside the tarantula (Mygale hentzi), and 
erroneously labeled as the tarantula's nest. This popular error 
* * * * is stranger, since the tarantula is usually too large to enter 
the nest of Cteniza, and itself makes no nest, occupying crevices 
in the ground or under stones, spinning a small web/' Perhaps 
another record of this ** popular error" is in Ausserer's remark, 
after his description of E. steindachneri (Verh. z.-b. G. Wien, 
1875, p. 200), which says: ****** das Nest, an dessen Grunde 
das Thier in der Regel sizt, ist circa ein Schuh tief, hat kaum 
ein ZoU im Durchmesser, und der Deckel passt so genau, dass 
er mur mit grosster Muhe vom Boden unterschieden werden 
kann." What Ausserer means by * * Deckel " is fully explained on 
page 1 28 of his paper, where Eurypelma steindachneri and Cteniza 
califomica are cited, with some other species, as examples of the 
spiders building a **Korkdeckelnest (Cork-covered nest)." 

I am not now ready to believe that any of our Eurypelmas 
make a trapdoor of any kind. The loose webbing, common at the 
entrance of the many burrows observed in the Jasper Ridge 
colonies, is hardly less conspicuous than the open hole. The site 
of each of these colonies is adobe soil, with much outcroping of 
rock fragments, in open, grassy spots on the hill-sides. There is 
no evidence that these spots have ever been cultivated. 

The burrows were mostly alongside of rocks, commonly bend- 
ing under the rock if it was a small fragment; a few burrows were 
one or two feet distant from the nearest rock. The entrances are 
sometimes nearly circular, but usually quite irregular in shape, 
and were more commonly loosely **spun up" than open. The 
burrows are from 20 to 40 cm. long, very irregular in diameter 
and form, and exhibited little or no web-lining except near the 
entrance. They are undoubtedly dug by the spiders. No males 
were found. 

When disturbed and placed out on the ground, these spiders 
hold the abdomen up, waving the long spinnerets about. Their 
mo\'cnients are very sluj:(^ish and little fight is shown when dis- 
turbcnl. The elevatinjj; of the abdomen may be intended to fright- 
en away the intnuler; but as a fine mesh of silk is spun from the 
active si)innerets as the spider slowly walks along, the real pur- 
pose of the action may be to ensnare or discommode an attacking 
** tarantula wasp" (Pei)sis), their worst enemy. Upon continued 
interference, the abdomen is lowered, the fourth pair of legs raised 
and their metatarsi rubbed against the posterior portion of the 
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abdomen above. This peculiar action may be largely responsible 
for the bare spot on the rear of the abdomen in many specimens. 
None of the series secured upon Jasper Ridge was so denuded^ 
but several individuals, both male and female, in the other mater- 
ial of the collection here, have such a bare space above the spin- 
nerets. One large male, brought into the laboratory early in the 
Autumn and kept alive for several months, had a conspicuous 
bare spot and would rub this spot with its metatarsi IV when dis- 
turbed from behind. If worried from in front, however, the first 
pair of legs would be raised, the whole body slowly swung back- 
wards, followed by a quick spring forward, scarcely over two cen-- 
timeters, however, bringing down the front legs with consider- 
able force. 

Altho I have made no particular study of the matter, as yet^ 
I do not believe that the bare spot on the abdomen has any value 
as a specific, or other taxonomic, character. While the color 
characters are quite constant in my Jasper Ridge series, consider- 
able variation exists in the New Mexican series mentioned above. 

The first specimen brought in by Mr. Derby was secured by 
pouring water down the burrow. That these tarantulas come 
out readily when water is poured into their holes, is a well- 
known fact in California, and many a small boy and camper finds 
amusement in the performance, as also in putting two individuals 
together and having a ** tarantula fight/' 

Brachythele longitarsis Simon (6^) Ann. Soc. ent. Fr., 1891, p.305 ; 
(9) Actes Soc. Linn. Bord., 1891, p. 319. 

(Plate XVIII, figs. 1-2; XIX, fig. i). 

Reported from California, Idaho, and Texas, this form seems 
to have a wide distribution. It is abundant about Stanford 
University, San Jose, etc., and seems to hold its own in fields and 
orchards plowed annually. It is common alike in the valley 
levels and on open hillsides all thru the hills, at least up to 1600 
feet and undoubtedly higher. I secured it in Sonoma County, 
between Guemeville and Forestville, and in Monterey County, 
near Carmel. Specimens are in the collection here from San 
Diego County. 

Both sexes of this species are described from immature 
specimens (i. e., 9 19 mm. long, c? 15 mm. long), and the original 
descriptions do not do justice to some of the important adult 
characters. However, it is evident that Simon has more recently 



1908] Araneae Theraphosae of California 227 

received larger specimens, and has added (Hist. Nat. des Araign., 
II, Supp., 1903, p. 964), a few points of great help to one working 
with mature individuals of either sex. I have before me about 
fifty specimens, including six males. At least half of the females 
measure over 30 mm. in length, one of the largest measuring 46 
mm. long, cephlx. 17 x 14 mm., abdomen 21 mm. long. The 
scopula is ver>' thin in half-grown, and smaller, specimens, but 
very dense in the mature individuals. On tarsi I and II it is 
uninterrupted, on tarsi III it may or may not be longitudinally 
bisected by a more-or-less distinct setose line, while tarsi IV have 
a ver\' prominent row of black setae bisecting the scopula, com- 
parable to that illustrated as characteristic of Ischnocolus and its 
relatives, but said to be present in Brachythele sulx^alpetana 
(loc. cit., I, 1892. p. 180), tho nowhere mentioned in connection 
with B. longitarsis. Simon has added (loc. cit., II, p. 965) that 
the density of the scopula varies according to the species, and in 
the larger (B. longitarsis) it forms under the claws, tufts compar- 
able to the fascicles of the Aviculariinae. This is quite true, and 
the third claw, readily seen in young specimens, is so well con- 
cealed amidst these tufts that onlv careful dissection -will reveal 
it. It is easily scrajx^ oti in tr\*ing to scrape away the surround- 
ing hairs. In the male of this si)ecies. tibiae I are [)rovided with 
the obtuse tubercle bearing two une(iual, closely contiguous spines. 
This is also true of a specimen hniiied me by Mr. W. F. Allen, 
of Pacific (irove. the spider coming from a bunch of bananas, 
shif)pe<l in. presumably, from the west coast of Central America. 
It is evidently of another species, but was not determined beyond 
the genus. 

Our Brachythele does not si)in a large flat web. after the 
manner of the Agelenids, as do the Diplurinae, in general, accord- 
ing to Simon. On the contrarx', it digs a deep burrow in the soil, 
lining only the uf)i)er fourth, or less, of the tunnnel with consid- 
erable (jr ver\' little web. Occasionally, however, more or less 
of a web is spread without the cavity, if the site selected is in 
ver\' lrK)se soil or in long grass: but usually there is little or no 
suggestion of an outside web, at least within the limits of my 
experience. Frequently the mouth of the burrow is **spun up," 
or closed, with silk, compactly at the surface (Plate XX. fig. i), 
or lo<Jsely and down for some 5 or 6 cm. ; my only explanation for 
this habit being that the spider has had a full meal and wishes 
to rest undisturbed. It seems to have no peculiar connection 
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to moulting or breeding time, as I supposed at first. The bur- 
rows enlarge considerably below the upper half, and commonly 
become nearly horizontal below, with rough, irregular, usually 
unlined walls, except at egg-laying times, — nests with cocoons 
usually being well-lined. The ** cocoon" is fastened to the roof 
of the cavern. Egg-laying is probably in early summer, but I 
have no exact data yet as to the month. Numerous cocoons, 
found in September and October, contained the exuviae of the 
young's first moult ; but the young were gone in all cases. Over 
fifty of these exuviae were counted from one cocoon. Cast skins 
of the adults are commonly found in both occupied and deserted 
burrows, in the Autimin. 

Mating time is in the Autumn, when the males may frequently 
be found walking about on the surface of the ground. Oct. 30th, 
a pair were taken from one burrow. The female was met with 
several centimeters up the tunnel, she being more aggressive 
than usual. The male was down below, and, unlooked for and 
unexpected, was injured in one palpus and one leg as I was roughly 
following the long burrow to its end ; but the two were brought 
alive into the laboratory and put into a spacious cage together. 
The next day the male was found partially wrapped in silk, with 
the female standing over his remains, still feeding. Later she 
dug something of a cavity in the soil of the cage and lined the 
entrance and vicinity with considerable silk. One male was 
found alone in a well constructed, rather long burrow. It may 
not have dug the cavity itself, however, as it may have merely 
appropriated an abandoned one. Males have been found under 
rocks and planks. 

Brachythele is common on Jasper Ridge, mentioned above 
in connection with Eurypelma. Mr. Derby and myself being 
surprised to find a Brachythele at the bottom of a few of the bur- 
rows amidst the colony of Eurypelma. Similar soil, etc., only 
a stone's throw away, contained many Brachytheles, but no 
Eurypelmas. Hence we had a good chance to compare the nest- 
ing habits of the two very diflferent species. In fact, we looked 
in vain for some external evidence sufficient to identify with cer- 
tainty the genus of the occupant of the burrow. Altho the bur- 
rows of Brachythele undoubtedly average more in length and 
are not so apt to be close to rocks, so much variation exists as to 
the depth, various diameters, shape, directions, web-lining, proxi- 
mity to rocks, etc., that we found it impossible really to know 
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which species we were digging out until the inmate itself was 
reached. 

When disturbed, Brachythele takes a most spirited attitude 
of defense and usually grabs quickly and savagely at whatever 
is thrust toward it. If its fangs can penetrate the object intro- 
duced, it holds on tenaciously; but if the object is a hard stick or 
glass rod and resists the insertion of the fangs, the spider hesi- 
tates a moment, then hastily retreats into the darkest comer 
available. Upon further disturbance, and brought to bay, the 
animal flops over on its back, and with legs and chelicerae spread, 
fangs fully extended and often dripping with liquid, awaits an 
opportunity to get in effective work on its tormentor. 

Specimens in captivity go eagerly for water when it is pro- 
vided after considerable neglect. They spread their chelicerae in 
sucking up the fluid. They capture and devour individuals of 
their own kind, as well as others, put in with them. One large 
female caught and ate a small lizard, of the genus Gerrhonotus, 
of some twelve centimeters length. Carabid beetles arc favorite 
food and their eletra are commonly found in the burrows out in 
the field. A large tenebrionid, Eleodes, was placed in a cage 
with several tarantulas, at different times; but not only does the 
spider fail to attack the beetle, but it will either walk away from 
it or pennit itself to be literally walked all over by the tenebrionid. 
This same beetle spent some two months in a cage with a large 
male of Euryi)elma, and is still alive; while a small Scelophorus 
lizard spent but two or three days in the cage before meeting the 
fate of its cousin (ierrhonotus. 

Brachvthele also suffers considerablv, in nature, from the 
attacks of the tarantula hawks, Pej^sis. 

Atypoides riversi Cambr. Proc. Zool. S(x\ Lond., 1883, p. 354. 

This species has \)vvn well described by Rev. O. P. Cambridge. 
It has been reported from Berkeley, fn^m Santa Clara Co., and 
from the San Bernardino Mountains. I find it abundant along 
shaded streams and in thickets in the fcK)thills and mountains 
wherever I have been, on both sides of the Santa Clara Vallev, 
bi'tween Guenieville and Forest ville in Sonoma Co., and in the 
pine forest cif the Monterey Peninsula. It is probably to be 
found thruout the Coast Ranges of Califoniia, in all forested 
areas, if not also in the Sierras. I have seen no males, but 
have no reason to question the descri])tion and drawings of 
Cambridge. 
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The '* turrets" are open, no door closing the entrance. Some- 
times the edges of the chimney are drawn together with numerous 
strands of silk, effectually closing the entrance, this being done, 
apparently, at the pleasure or need of the individual, as in Brachy- 
thele, and not being a seasonal habit of the species. The burrow 
is long and well lined with a white silk tube of about the thickness 
and whiteness of that of Eutychides versicolor. The tunnels are 
commonly considerably reduced in diameter for the last two cen- 
timeters, making a snug fit for the spider, and here it usually 
snuggles down tightly when the digging has reached the limit 
necessary to secure the specimen. Hard soil seems to be pre- 
ferred by this spider, either sandy or adobe. Tho the upper 
portion of the nest may be thru loose vegetable mould, the lower 
portion is sure to be in compact soil. The turret may be sup- 
ported by grass, etc., or standing alone; it is made of silk within 
and of soil without, decorated or not with whatever is close at 
hand, whether as a matter of chance or purpose, a matter of 
convenience or protective coloration, of adornment or contribut- 
ing to the strength of the structure, it is not easy to decide. A 
neat type is one well decorated with moss and leaves, small twigs, 
etc., and with a pale green rim of bits of the common drooping 
tree-lichen, Ramelina (Plate XX, fig. 4) ; another is one with 
pine-needles fastened all over the exterior, the needles pointing 
in all directions (Plate XX, fig. 3), common at Pacific Grove. 

Several of these spiders were brought into the laboratory and 
they readily constructed burrows and turrets in normal manner, 
even using loose moss that was placed near the turrets several 
days after the completion of the nests. 

Young, taken from the nests of the parents, very soon dug 
each its own burrow and built its chimney, whether put with the 
mother in one large batter>" jar, or alone in individual vials. It 
was very interesting to find them up at the mouths of their tubes, 
waiting for food material to come along. This was at first only 
about dusk, but later on was at any time on dark days. Small 
ants, placed in the jars or vials, were caught and carried into the 
lower regions of the burrows. Small green aphids were, by one 
brood especially, eagerly taken from the forceps and carried to 
their fate. The young spiders would jumj) out after a passing 
ant or aphis as far as they could reach, always holding on to the 
rim of the turret with the claws of the fourth i)air of legs. They 
commonly missed their pray, however, jumping too soon or too 
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late and often when the insect was considerably out of their 
reach. A hasty retreat into the tube always followed these 
efforts to secure a meal. 

Aliatypus gen. no v. 

As already stated, the finding of the male of Atypoides cali- 
fomica Banks has shown that the species can no longer be referred 
to that genus; nor can it, in truth, be placed in any other genus 
now described. Tho the female is quite similar to that of 
Atypoides riversi, the males of the two species are so different 
in notable structures that generic separation of the two is quite 
necessary- . The new genus may be kno>\'n by the following 
characters : 

Cephalothorax rather flat caudad, broader than in Atypoides; 
thoracic pit short, round; caput lower and more rounded at the 
summit ; eyes about the same, situated on the nearly perpendicular 
slope of the anterior edge, eye-tuber nearly obsolete except por- 
tion bearing anterior median eyes, which is more pronounced in 
the male: chelicerae in female gibbous at the base above (Plate 
XV, fig. 6), lower and more rounded than in Atypoides (fig. 7), 
in male not gibV)ous basally (fig. 2), and without curved projecting 
apophysis of Atypoides (fig. 8) ; abdomen shorter, more rounded, 
with a sub- triangular glossy spot on the anterior slope above, 
this spr)t somewhat fine-setose and with a transverse row of much 
larger setae, normally four in numluT, on its posterior edge (gla- 
brous in Atypoides), post-abdomen well above spinnerets, which 
are much stouter, with shorter thicker joints, the outer inferiors 
nearly as large as the inner; sternum much larger, with six 
impressions, the anterior pair often so close to the margin as to be 
hidden by coxae I; labium much wider than long (figs, i and 5) ; 
coxae of ptHjipali)s, in male, with a short lobe at the cei)halo-distal 
c<jrner (fig. 1). almost as in Hexura (Simon: Hist. Nat. des Ar., 
II. p. 971. fig. nil), coxae V in female hardly different from same 
sex of Atyix)ides. pc»<lipalps of male (fig. 3) as long as legs I. rela- 
tively twice as long as in Atypoides (fig. 9), bulb with long slender 
conductor: legs robust, many spined. 

The generic name is derived from alius and Atypus, signifying 
**a different Atypus.'' 

It is interesting to note that the pronounced gibbosity at the 
base of the chelicerae above in the female of Atypoides (fig. 7). 
is in the male exaggerated into a long, curved projection (fig. 
S) ; while the homologous, but less pronounced, gibbosity of the 
female of Aliatypus (fig. 6) is almost obsolete in the male of that 
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gmm (fig. 2). In tlie lo^di ot the pedipalps. the male of Aty- 
poMw ii of tile more compion type; irinle Alia i:>';:ms is cocspicaoos 
for the great doi^ation of certain s^ments ot those organs (cf. 
i^, 3 and 9). 

iUkl^pw califoraiciM, Banks. (Atypoides). Jour. X. Y. Ent. 
80c., IV, 1896. p. 88. 

(Plate XV, figs. 1-6; XIX, fig^ 3-4). 
Adtdtd' (PUtcXIX.fig. 3)— Length 12iiim..cep[ \ .^ x 4 mm.. abdomen. 
' sboilt Amm, long. Cephalothoraxahtny, glabrons.ezc :m^th« margins vtaicli 
M« irrimilcl)' buclc-MlOM, coann- than in female, pak ' < il.jn-, paler than in fe~ 
fiWic, the niMian line and borden of the caput otive-ti rji<.-.i . anteririr eves closer 
t^gVther and eye-tuber a little more projecting than in it-male, i^helic'erae very 
■Imdar, not |^bbo«e at the baw as in female, but the inner edge swoUtn iaio a 
fCHHidcd Mto»e rtdgc anteriorlyi abdomen gravuh, fiihiv v>iack- setose and with 
KaltCfcd much lareer black cetae, fewer and more u [ittt-red than in female; 
fllwnuni gloMy flein-color, darker and yellow in female [.njifialps as long as legs 
1, coxa* with wnall lobe, trochanters twice as long as '. k ftmora and patellae 
nddlfh, femora very long and tlender. longer than t ,; .r.i I, neariv straight. 
COtlipicuouily black-Mtow below on the apical half, p , ' Wm- long, club-shaped, 
tMIg-HtOM mIow on apical half, tibiae the same, but ' "-ir :ind ^bbous below 



r thaaMx(Pl,XV, fig. 3), tarn of generalized type, ■ |. it',^. 4) ven- angular, 

blulc ba«I1y, opaque glowv white below, the broad, fla ,Ti-iilar spine leddish. a 
vary llfnder.bucUih conductor extending out along el.. <>f spine, almost to ita 
•Uddmly GOntractsd tip; legi more ilender than in f< .1 nk', coxae and femora. 
pala flttrtl-color below, trochanters and rest of leg-seen ,i.ni^ vellowish, tarsi and 
tnatatanl coniplcuoujly long and slender. (Described from my Nos, 98 and 
100). 

I will not add further to Banks' description of the female-.. 
I have collected some fifty individuals, the largest measurip 
mm, long. 

I have not yet found this spider outside of the foothills ana 
mountains on ciich side of the Santa Clara Valley, Santa Clara and 
San Mateo Counties, but it is probably not at all limited to such 
a small ranpe. Mr. R. W. Doane secured the type material on. 
IJlack Mountain, Monto Bollo Ridge, of the Santa Cruz Ranges. 
It is cinntnon at Alum Rock Park and in the Mt. Hamilton Range 
at least up to agoo feet elevation. It is a trapdoor species and 
seems to liiivc a decided preference for fine compact sandy soil, 
espwialh- wlierc exposed along streams, roadside banks, etc- 
Whoiv (omul it is usually verj- common. Occasionally it is found 
in saiuly adobe. It ia commonly associated with Eutychides and 
Aty|Hiides, 

The IniriMW is comparatively long, simple, with simple trap- 
dtH>r, 1 liave st^en no evidences of branches of any type, nor any 
suj^'stions of extensions aUwe the surface. The silk lining is so- 
mca>;iv as to be practically indisccniiblc. The banks usually 
have little or no vejreiation uixm them other than short scattered 
nuv<s, and the tr:»|w usually arc of soil and silk only, or with a few 
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bits of moss or grass on the outside. Burrows found in dry- 
exposed banks, from September until the first rains in December, 
had the traps plastered down firmly with soil. A few along 
flowing streams in the shaded redwood ravines were not so closed, 
tho in a roadside bank, only a few rods up the canon side, all the 
nests were plastered up. At the bottom of a nest, so closed, was 
always a spider, in more or less dormant condition. Doors sealed 
up in this way are harder to sec, as a rule, than when normally 
fastened at the hinge only. Many of the burrows were found by 
mere accident, as it were, in digging promiscuously, or following 
out the burrow of something else. The burrows of small speci- 
mens are not easy to distinguish from those of certain mining 
bees, tiger beetles, etc., if the trap is left out of the comparison. 
None was found with sealed doors from the end of December to 
the end of April. Xo observations were made during May, but 
all nests found during June had the traps firmly plastered down 
as in September and October. Undoubtedly this hibernating 
period is coincident with the dr>' season of the Califomian coast. 
The dimensions of two of the largest nests examined are : Xo. 199 
trap 21x15 mm.; burrow 16 cm. long, nearly straight, outer half 
15 mm. diam., inner half 20 mm. Xo. 203, trap 18 x 13 mm. ; bur- 
row 25 cm. long, 18 mm. diameter, with two decided bends. 

CONCLUSIO.NS. 

It is evident that the knowledge of our West Coast Araneae 
theraphosae is far from perfect, and much interesting work is yet 
to be done. The taxonomic work is vet none Ux) satisfactorv' and 
many gaps in the life histories are waiting to be filled in. Ques- 
tions in distribution must b# manv and extensive, as onlv two 
forms are reported from Washington and Oregon, with one record 
between there and Mariposa County, California. Xevada seems 
to have not a single record, and Idaho has but two. Even in the 
South-easteni States the situation seems to merit considerable 
attention, and in the South-west the genus Kur\'pelma is a study 
in itself. While there are probably many taxonomic questions 
awaiting the attention of students, it is ver\- apparent that con- 
clusions reached in the lal)oratory should l)e basal upon as large 
series as possible and accompanied by extensive field observations; 
for I find, in certain of the species discussed al>ove, variations 
comparable to specific differences claimed by some authors. 

My acknowledgments are due to Prof. V. L. Kellogg and Mr. 
R. W. Doane for valuable suggestions and criticisms thruout the 
year of study; also to Dr. C. H. Gilbert and Dr. M. I. McCracken; 
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to Prof». ComstQck and MacGiUi\Tay, of ComeU. for copies of 
numeroiu descriptions; to the Cornell University and the Con- 
gressional Libraries for the loan of certain books; to Mr. Nathan 
Banks, for service already credited to him ; and to many other 
friends in and out of the Univeraity, who have aided me in various 
ways. 

The photographs presented herewith were taken by Mr. R. W. 
Doanc. mostly from preserved material- The drawings are ori- 
ginal, with the exception of figs. 8 and 9 of Plate XV, which two 
arc cfjpicd from Cambridge. 
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EXPLANATION OF PLATE XIH. 

Eutychidcs versicolor 9 (Figs. 1-18), o (Fig. 19) 

1 — Sternum and labium. No. 195. 
2 — Sternum and labium. No. 234. 
li — Sternum and labium, No. 00. 
4 — Sternum and labium. No. 102. 
T) — Sternum and labium, No. 2(K). 
() — Sternum and labium. No. 193. 
7 — C'ephalothorax. lateral asixjct. No. 234. 
8 — CY'phalothorax, lateral a.si)ect. No. 128. 
9 — Dorsal abdominal markings, heavy. No. 195. 
Dorsal abdominal markings, light. No. 234. 
Vphl.x. and chelieerae. dorsal aspect, No. 123. 
'ephlx. and chelieerae, dorsal asjK»ct, No. GO. 
Labium, No. 104. 
Labium, No. 103. 
15 — Fang and rake of chelieerae, from below. No. 273. 
10 — Fang and rake of chelieerae, from within. No. 273. 
17 — Fang and rake of chelieerae, from 1k*1ow. No. 128. 
18 — Fang and rake of chelicenie, from >\'ithin, No. 128. 
19 — Genital bulb left, two views. No. 209. 

Aptostichus stanfordianus 9 (Figs. 20-31.) 

20 — Fang and rake of chelieerae. from uTthin, No. 120. 

21 — Fang and rake of chelieerae, from below, No. 181. 

22— Labium, No. 179. 

2:^ — Labium. No. 120. 

24— Labium. No. 137. 

25 — Cephlx. and chelieerae. dorsxil as{>ect. No. 213. 

20— Dorsal aMominal markings, heavy. No. 213. 

27 — Dorsal aMominal markings, light, No. 102. 

2S — ('ephalolhorax. lateral as|K.'cl. No. 213. 

29 — Sternum and labium. No. 213. 

30 — Slemuin and labium, No. 20(). 

31 — Sternum and labium. No 177. 



Ajitostu luis alomarious 
32— Sternum anri labium, No. 20<>. 



(Fig. 32), 



EXPLANATION OF PLATE XIV. 

Eutychide*i versicolor ♦ (Figs. 1-10). 

Fig. 1 — Tarsiil <laws. leg IV. inner faces. .\*.». 110. 
Fig. 2- Tar Sill <.laws. leg I. outer fates. No. 110. 
Fig. 3 — Tarsiil claws, leg 11. inner faces. No. 00. 
1 ig. 4 -Tarsal 1 claws. 1 -g IV, inner faces. No. 00. 
Fig. 5— Eye tuln-r. lateral asi>ect. No. 195. 
Fig. <» — Eye tul»er. lateral as|H.vt. No. 128. 
Fig. 7 — Eye lulx.*r. lateral a.si»ecl. So. 234. 
Fig. H— Eye tul>er. caudal asiiect. No. 128, 
Fig. 9 — Eyes (anterior row atK>ve). No. '2(H). 
Fig. 10 — Eyes (anterior row al»ove). No. 229. 
F'ig. 11 — Eyes( anterior rrjw alKjve), No. 151. 
Fig. 12— Eyes (anterior n)W alK>ve). No. 234. 
Fig. 13 — Eyes (anterior row alcove). No. 131. 
Fig. 14 — Patella of leg III, anterior face. No. 195. 
Fig. 15 — (P) Tarsus of pedipalps. No. ^50. 

(I) Tars-US and meUi tarsus of leg I. No. GO. 
Fig. 10 — C'oxa of pedipalp. ventral face. Ao. 00. 
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STUDIES ON APHIDIDiE. I.-^ 

Bv John J. Davis, 

OFFICK UP TIIK STATE ENTOMOLOGIST. URBANA. ILL. 

Myzus elseagni Del Guercio. 

I first found this aphid at Urbana. 111., November i6, 1907, 
ct^mmon on the ornamental Russian olive tree (Elaagnus angus- 
tifolia). At that time only the sexual forms (wingless oviparous 
females and winged males) and the jet-black eggs were found, 
the latter being common on the branches, along and in the axils 
of the buds. A week later the same species was found on Shep- 
herdia argentea. 

Early this year (Januar\' 18, 1908) a branch of Eteagnus 
bearing many eggs was jjlaced in a warm insectar>', the branch 
l>eing placed in water to keep it fresh. These eggs were first 
noticecl hatching February 2, fifteen days after being brought 
into the warm rcjom. and at about the siune time at which the 
leaf-lnids began to exjjand. (The temperatures, taken with a 
therm<>graj)h at midnight. 6 a. m.. noon, and at v. M., gave an 
average <»f ^n-^ I'- f<>r the i>erin(l between the time the eggs 
were brought into the insectary until they commenced hatching. ) 
In the warm insretary. the stum-mothers, or fundatrices, were 
first oj.mrMil jinKlueing young Feliruary 14. and on February 21 
thf first iTiigraiits of the sec(»nd generation were found. These 
migrants wouM usually Hy fr<»m the original food ])lant imme- 
diati'ly u]Min !»tr«»miiig wingrd. and this, with the fact that I have 
never found it on ICheagnus during the summer, and that Pro- 
fessor ('. P. (.lilk-ttr lias o'lleeted it on thistle, in<licates that this 
ajjhid has a regular alternate food plant. 

Myzus eheagni was first found in ICuropt* and tlcseribed by 
I)oct'»r I)i 1 <iuerci«> in II Naturalista Siciliano, \'(»1. XIII. j). 
U)j ( 1S94J. I have not seen tin* original description, nor have I 
examined Euroj»can s])ivimens, but sj)ecimens fr(»m Illiinpis were 
sent to Doctor Del (lUercio. who kindly determined them as his 
M. eheagni. In the Canadian ICntomologist.Vol. XL., j). 17(190^), 

* The iil.jivt uf lhi'<<" -.tmiii'-i has ]»ftn li> Icam ihi- winl«T historit-s «.f lilllc- 
kniiwn >.|Ki ifs (if .Xphidida*. an«l I') fii'MriJii* ihc varinij^ s^-xual f««rrii-. hcre- 
trifMrc unjiiiMi-hiil, .ils*) to ri'<k'<4.rilie sjiviii's which may have ln-cn onI\ hrictly 
dc>*.rilH."(l. 
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Professor Gillette described this species as M. braggii. His speci- 
mens were collected on Canada thistle (Carduus an'ensis), and he 
has since written me that he also collected it this spring (1908) 
on Eteagnus, and that he had found it on this tree only in the 
spring previous to July i, which agrees with the observations of 
Mr. J. T. Monell and myself. Mr. Monell sent me specimens of a 
Myzus on a hardy Elaeagnus which proved to be of the same species 
as those collected in Colorado and Illinois. These specimens 
were collected May 10-13, ^907» at St. Louis, Mo., and Mr. Monell 
writes that he has not found it after that date. This year (1908) 
I first found winged migrants on Elaeagnus at Chicago, Illinois, 
September 17, and each had given birth to several young of the 
sexual generation. 

DESCRIPTION. 

Under the name, Myzus braggii, n. sp.. Professor C. P. 
Gillette has described (Canadian Entomologist, January, 1908) 
the winged male, and winged and wingless viviparous females, 
and further descriptions of these stages are unnecessary. 

"Winged viviparous female, second generation from e^g. — (Bred on 
Ela*agnus angustifolia) — Head dusky; on the front and between the bases of the 
antennic are a few capitate hairs, and also a conspicuous prominence bearing the 
cephalic ocellus; the frontal (antennal) tubercles slightly gibbous. (PI. XXI, 
fig. 6.) Antenna? dusky to black, excepting the two basal segments, which are 
concolorous with the head; irregularly placed sensoria as follows: 14-39 (usually 
25-35). on III., 7-17 on IV., 4-7 on v.. and several smaller ones at the distal 
end of the basal portion of VI.; subequal to the body in length; the first segment 
gibbous. (PI. XXI, fig. 3.) Eyes dark red. Beak dark at tip, and not reaching 
beyond the coxa; of the second pair of legs. Thoracic plates light to darker 
brown. Wings hyaline, the lirst and second discoidals usually branching at 
about one half or slightly less, the distance from the margin to the third discoidal. 
(PI. XXI , fig. 1 .) Legs dusky and with a greenish tint, excepting the articulations, 
which are darker, and the apical ends of the tibiiu and the tarsi, which are black. 
Abdomen pale greenish, or yellowish green, with a darker quadrangular blotch 
on the dorsum. Cornicles with the distal third incrassate; pale and almost 
transparent, excepting the incrassated portion, this being dusky; extending 
beyond the tip of the abdomen. (PI. XXI. fig. 8.) Style pale and with a greenish 
tint, more or less ensiform in shape, and about equal to the hind tarsus in length. 

Measurements. — (The extreme, as well as the averages, from many speci- 
mens measured, are given.) Length of body, 1.23 - 1.52 mm.; width, 0.472— 
0.509 mm.; length of wing, 2.00-2.50 mm.; width, 0.72-0.90 mm.; wing expanse, 
4.70-5.00 mm.; antenna. I, 0.0652; II, 0.0489; III, 0.2771-0.4075. average, 
0.3317; IV. 0.1407-0.2445. average, 0.2021; V, 0.1304-0.2282, average. 0.1793; 
VI. basal. 0.0815-0.0978. average, 0.0890; VI, filament, 0.4401-0.6909, aver- 
age 0.5676; average total, 1.4844; mm. cornicles, 0.2445-0.3586, average, 0.3015 
mm.; style, 0.0978 mm.; tarsus, 0.0978 mm. 

Wingless Viviparous female. — (Reared from eggs collected on Elaeagnus 
angustifolia). Oeneral body color cream yellow, the thorax and abdomen with 
two longitudinal rows of more or less oblong, bright green markings. Head with 
a number of capitate hairs projecting from the front. The two oasal segments 
of the antennie almost clear transparent or with a slight greenish tint; the 
others, except the last two segments, which are dusky, are pale green. 
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Antennae not more than one half the length of body: borne on gibbous tubercles; 
the first segment gibbous and with a single capitate hair projecting from the 
prominence; the articulation between the third and fourth segments absent 
or indistinct in the specimens reared in the insectiiry. (PI. XXI, fig. 5.) Eyes 
dark red. Heak not reaching beyond the coxic of the middle pair of legs. Color- 
ation of legs as ft»llows: femora light green, tibia* pale greenish, excepting the 
tip. which is slightly dusky; tarsi black. The last two segments of the abdo- 
men with a numl)er of capitate hairs projecting caudad. Cornicles almost 
transparent and with a faint greenish tint, mcrassiite, and reaching to the tip 
of the alnlomen. Style i)ale green, and ensiform in shape. (PI. XXI, tig. 7.; 

Measurements. — (Averages.) Length of V)odv, 1.6119 mm.; width. 0.7898 
nun.; antenna. I. OXHVM, II. 0.0308; III and IV, 0.3390; V, 0.1450; VI, basal. 
()ns90. VI. filament. 0.2445: total, 0.9180 mm.; cornicles, 0.3912 mm.; style, 
O.UKiO mm.; tarsus, 0.0978 mm. 

Immature. — The young when first hatched from the eggs are brown, with 
a slight tint of dull orange, and they ver>- closely resemble the rusty leaf 
jtalches. jtresent, at this stage of develoi>ment. on the Kheagnus leaves. The 
y<iung «»f the sei'ond instar otthis fundatrix generation are pale yellowish green, 
and oi alx^mt the siime colc>r as the leaves, the latter by this time having lost 
most of the brownish patches and become more of a solid pale green color. This 
w<mld api>ear to l)e a case of protective resemblance. 

Wingless oviparous female. — Head pale green, and bearing a few capitate 
hairs on the front. Antenn:e borne on gibl)ous tul)ercles. and the first segments 
likewise gibbous; dusky, excepting the first two segments and the basal jwrtion 
of the third, which are pale green; usually reaching to the bases of the cornicles; 
the usual cinular sensorium at the distal end of V, and several at the ajjex of the 
basiil iK)rtion of VI ; the articulatirms of the third and fourth segments indistinct, 
and s^jnietimes invisible. (PI. XXI. fig. 4.) Eyesdark red. Abdomen and thorax 
of the general dark coloration, having a mottled appearance and consisting of 
greens, reds, and blaeks; and Iniaring a few ca])itate hairs. Under magnification 
there ap|K'ar three rn<ire or less distinct longitudinal lines of this dark color 
mixture t*n the dorsum. <ine on the median line and one on either side; also, the 
l.'iNi ffw segments are solidly of this color. I-egs pale green, excepting the 
articul.iiion-- and the tarsi, which are dark t<» black; the basiil two thinis of the 
hind til»i.i- <\viilkn ancl I'earingnumenniscircularsensoria. (PI. XXI. tig. 9.) Cor- 
nicicN ITU r,is>,iic. .uni reai hing to lip tif abdomen; pale green, and <larkening at 
tij*.-. Style en>itonn and of a pate dirty-green color. 

Measurements L\vera)^es ) Length of bodv, 1.0720 mm.; width. 0.8303 
mm . iintrnna. I. OOO.VJ; 11. <mHh9: IN. t>.2l4r); IV. 1483: V. 0.1597; VI, ]>as;d, 
(Misvi. VI. Iilamenl. O 49:J9, total. 1.240") mm . comides. Mb'M) mm.; style. 
1711. nun. tarsus. (K>7s mm. 

^'ollng <>i the first three inst;trs are lij^ht green in color, but the imma- 
ture aphids of the fourth instar are pale yellow with bright grei*n siK>ts 
scattered over the body in longitudinal rows, as are the dark markings in the 
aiiult 

M;igs ILl]ii»tical <A'al. greenish-yellc>w when first de]>osited and later 
c hcin;^ing to jct-fjlack. and mea.suring <> 21 43 by 0.5210 mm. 

\Vin;:ed male - i .\o c<»lor notes wen* made and the following des<ription is 
taVun fpim sj^'cinienN mounted in balsiim.) Antenna* longer than Ixwly; U^me 
on ;;ibbou.'» turcriU'N. the first s^-gments likewise giblxms; irregularly placed 
circular s^n^oria u^ tollnws 21-27 on III. 9 -14 on IV. 2-4 on V. and several 
at the distal end of the bas;il jxirtion of VI (PI XXI. fig. 2.) Wings hyaline, 
the first and seion<l discoidals branching about <ine third, or slightly in(»re than 
one third, the distance fnmi the margin of the wing to the third discoidal. 
<'omicles mcrass;ite, and reaching beyond the tip of the aMomen. Style 
en-iifonn 

Measurements.-- r Average ) Length of ImhIv, 1.20S9 mm.; width. 0045 
mm ; antenna. I. tN»52, II. 0.0571 ; III. O 4401. IV. (^3097; V. 0.2553, VI, basal, 
0.0<l7s; VI. filament. 8l.>0. total. 2.0402 mm.; cornicle. 0.3830 mm.; style. 
0.1030 mm . himi tarsus, 0.1141 mm. 
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The Barberr>' Plant-louse (Rhopaloaphmn berberidis Kaltenbach) 

Rhopalosiphum berberidis Kalt. was first noted and described 
as new in this countr>' in 185 1 by Asa Fitch, in his ''Catalogue 
of the Homoptera of New York." He later gave the complete 
life history of the species, under the name of Aphis berberidis 
Kalt., in the "Tenth Report of the Insects of New York." It 
has also been mentioned in the writings of Walsh, Thomas, 
Oestlund, and Hunter, but has never been reported outside of 
New York. 

Mr. J. T. Monell has kindly sent me specimens of this species, 
collected by him in St. Louis. Mo., and I have frequently foimd it 
in Illinois. Mr. Paul Hayhurst writes that he has found it com- 
mon in Massachusetts. 

Fitch reported it from Berberis vulgaris, this being likewise 
the only known food plant in Illinois. In Europe it was found 
by Kaltenbach on Berberis vulgaris, and by Buckton on B. 
communis. 

I first found this aphid at Urbana. 111., about the middle of 
June, 1907, on the stems and on the undersides of the leaves of 
Berberis. It continued to be ver\' abundant until about the 
first of August, when it became comparatively scarce, although 
at no time during the entire summer were the plants free from 
this aphid. During October they again became numerous, and 
November 14 I found the sexual forms, although at this time 
most of them were immature. On this date, eggs also were 
found, these being deposited in the crevices of the bark and in 
the grooves between the buds and stem. 

This spring (1908) I first examined these plants March 18, 
and on that date found the eggs all hatched and the reddish-brown 
immature stem-mothers numerous upon the stems, although the 
buds had not yet opened. Eggs of a number of other aphids 
were observed this spring, but those on the Berberis were the first 
to hatch, the eggs of the other species not hatching until about a 
week later. 

Adult stem-mothers were first noticed March 25, and the first 
winged adults of the second generation eight days later, April 2. 
Although most of the second generation became winged, many 
were wingless upon becoming adult. The immature individuals, 
asjwcll as the adults of this first generation dilTer in coloration 
from the immature and adults of the succeeding generations, 
as will be seen from the following descriptions 
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DESCRIPTIONS. 

Wingless viviparous female, stem-mother. — General appearance, to the 
naked eye, orange. Head and thorax almost entirely bright orange. Antennae 
white or nearly so, excepting the tips, which are dusky, i^gs concolorous with 
antennae, excepting the tarsi, which are dark. Abdomen wfiXh two lateral, 
longitudinal stripes of orange, the central dorsum pale greenish or yellowish 
with longitudinal streaks of orange, the last three abdominal segments entirely 
orange. Cornicles pale whitish, except the extreme tips. Style orange-yellow. 
Otherwise as the wingless viviparous females of the succeeding generations,' 
excepting the measurements of the total length and width, the stem-mothers 
usually l^ing the greater. 

Tne immature stem-mothers (first and second instars) are reddish 
brown, with dark (almost black) markings, as follows: two longitudinal rows 
of bars along the median dorsum and only separated by a fine median line of the 
body color; and two longitudinal rows of spots, one on each of the lateral mar- 
gins. Head ver>' dark, with a tine median line dividing the dark area into two 
patches. Antenna; dusky. 

The aphids of the fourth instar of the first generation are very similar to the 
adults in color, except that the markings are not such a bright orange and the 
body is covered with more or less of a bloom. 

Winged viviparous female. — General body color yellow. Antennae slightly 
dusky and faintly imbricate; not reaching beyond the bases of the cornicles; 
segment III subequal to VI ( = Vl-f- VII of some authors), segments IV and V 
sul>equal and their combined length about eqxial to that of III. the basal por- 
tion and filament of VI subequal; irregularly placed circular sensoria as follows: 
18-24 on III, 3-7 on IV, 3-5 on V, and several at the distal end of the basal por- 
tion of VI. (PI. XXII, fig. 15.) Eyes appearing black to the naked eye, but under 
ma^ification they appear dark- or ^ecl-f)ro^^'n. Ocelli brown and distinct upon 
the yellow back-ground. Wings hyaline; the first and second discoidals branch- 
ing at alKjut one-third the distance from the margin to the third discoidal. 
(PI. XXI I , fig. 1 -. j I-egs pale vcllowish. except the tarsi and the distal ends of the 
tibi.e. which are dusky Ahtfomen a paler yellow than the head and thorax. 
Cornicles concolorous with the ImxIv, e.xcepling the distal ends, which are often 
slii^htly dusky, reaching to or sli;^htly l>eyond the tip of abdomen; basiil third 
very narr«»w an<i the remaining two thirds strongly incrassiite. the tips slightly 
inil'ricale and llarinj^. Style conn»loroub with the Ixxlv, conical, and .slightly 
more than one third the length of the cornicles. (PI. XXlI, tig. 13.) 

Mea>urenu-nts. —(Measurements fn>m specimens mounte<l in baLsam.) 
Length of b«»dy. 1.40 mm.; width. 51 mm., length of wing. 'J.83fil mm.; width, 
1 0.')44 mm.; wing expanse. 5 .5<) mm., antenna. I. 0.(Mi52; II. 0.0570; III. 
03l.»(»0; IV. 1S47; V, 0.1901; VI. ba^iil. 1548; VI. filament. 1«>0J; total. 
1 . 1 440 mm. ; cornicles, 3 423 nmi. ; style. 1385 mm. ; hind tarsus, 0. 1 14 1 mm. 

Wingless viviparous female — (Summer form. ) (leneral color bright yellow 
and often with a slight greenish tint. .\ntenn;e whitish-yellow; the thinl seg- 
ment very faintly imbricate and the remaining segments with increasing imbri- 
cation; segment III sulx-qnal to. or slightly less than. VI (bastr-^ filament), 
IV and V sul>equal. and their combined length e<jual to, or slightly greater than. 
VI . alM>ut <.)ne-half the length of the b'Kjy. the usual »<*ns<irium near the a])ex 
of V. and several at the distal end of the basil portion of VI. (PI XXII. tig 17.) 
Kyes red. Legs whitish yell(»w. Cornicles concolorous with the l>ody ; the basal 
third narrow and the remaining two-thirds stn>nglv incrassiite. the tip l>eing 
more or less fiaring: reaching to or slightly l>eyonJ the end of the alKlr>nien. 
(PI XXI. tig. 11.) Style conc<»lorous with the b«Kly, c<.>nical. and l>etween one-half 
and one- third the length of the cornicles. 

Measurements. — (Taken from sjx.*cimens mounte<l in balsam.) Length of 
bodv. 1.5453 mm.; width. 0.7817 mm.; antenna. I. 0.(K>5*J; II. 0.0489; III. 
0.1956; IV. 1304; V, 0.1355; VI. basal. 0.1110; VI. filament. 1418; toUl. 
0.8284 mm.; cornicles. 0.3830 mm.; greatest width of cornicles, 0.089G mm.; 
style. 0.1548 mm.; hind tarsus. 0.1222 mm. 
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Missouri, and Doctor J. W. Folsom found it on clover in New 
York, July 22, 1908. 

Heretofore it has been stated that individuals of the genus 
Callipterus always become winged before reproducing vivipar- 
ously. This characteristic does not always hold true for C. tri- 
folii, for I have found wingless individuals giving birth to young. 
As a rule, however, most of the young are produced by winged 
individuals. 

DESCRIPTIONS. 

Windless viviparous female. — General color of l>ody pale green with a faint 
yellowish lint, and with dusky tubercular spots on the dorsum. Antennae pale 
whitish green at base, but l>ecoming dusky and black towards the apex; very 
faintly imh>ricale. as long as, or slightly longer than, bcxiy, 9-12 sensoria in a 
row on segment III. (PI. XXIII. hg. '.iO.) Eyes dark red. Beak not reaching 
Injyond the coxa* of the second pair of legs. Legs !>ale. excepting the joints, 
which are dusky, and the tarsi, which are black. The six longitudinal rows of 
tulx^rcles as in winged ff)rm, excejjting that they are more prominent and bear 
conspicuous capitate hairs. Cornicles and style as in winged individual. 

Afeasurements. — (Fn^m sjK*cimens in bals^im. collected on Trifolium pra- 
tense at Urbana. 111.. Septemlxjr 4. 1907.) Length of b<xlv. 1.49-1.07, average 
1.00 mm.; width. 0.72-0.83, average, 0.70 mm.; antenna' I. 0.070; II. 0.053; 
III. 0.489-0.554. average, 0.517; IV. 0.320-0.375, average. 0.347; V,0.2Hr>-0.342, 
average, 0.310; VI. basal, 0.1 40-0. 103, average, 0.1 50; VI, filament, 0.155-0.179. 
average, 0.102; total (average) 1.027 mm; cf>micles, 0.002 mm.; style, 0.171 mm. 
hind U'lrsus. 0.130 mm. 

Winged viviparous female. — General color pale vellowish green, w^ith dusky 
markings on the dorsum. Antennae concolorous at f>ase and darkening towards 
apex, longer than l>odv. with 10-12 sensoria in a row on segment III, and faintly 
imbricate. ( PI. XXI 1 1 . ft;;. 29.) Kyes tlark red to brown. Beak not reaching to 
c<')xa' of second ]»air <»f lcg>. Wings hyaline; veins dark bn>wn to >)lack, with a 
very narrcAv lK>rder of brownish tint and with a small br<)wn ]>atch at apices of 
veins, basal half «»f stigmal vein obs^)lescent. terminal forks of dis«."oidal branch- 
ing at a jioint slightlv less than one half the distance fn»m where the discoidal 
first branches. (PI. XXII. tig. 20.) Legs concolorous with iMKiy. excepting tarsi, 
which are nearly blaik. Ab<i<iinen with six longitudinal rows ai du.sky tulxTclcs, 
three rows on each side <»f the dor>iiI median The tul>i*rLles of the two rows on 
each side of the median are oblong, and each tulnTi le Ix^-ars two tine seta*. The 
other tul»ercles are more or less circular, and each l>ears but one seta*. Cornicles 
(PI. XXII, fig. 1 ) and style ( PI. XXII. tig. 21 > M^nu-whal dusky, the former tuU'r- 
cular and the latter gl<jbular. ig| 

Measurements. — (Prom sjn'cimens in balsam. c<»llecled on Trifolium pra- 
tens<" at I'rbana. 111.. August 25ancl Se]>teinl>er 4. 1907. ) Length (jflxxly. 1.34.'>- 
l..")f>4. average. 1.454 mm.; width. 0.5S2-0r>9l. average. 0.*i42 mm.; expanse of 
wings. 4 054 mm.; length of wing. 2.045 mm ; antenna. I. 077. II. 0.055; III, 
0.4S9 0.-,:{S. average. O.5I0; IV. 0.35)>-O.:{91. average. 0.3<>H. V. 301-0.358, 
average. 0.320; VI. basal. 140-0.179. average. 107; VI. tilament, 0.140-0.179, 
avenige. 0.102; total (average;. 1.005 mm.; c<jniicles, O.OtiO mm.; style. 0.139 
mm.; hind tarsus. 129 mm. 

The following table gives comparisons of the average lengths 
(in millimeters) of the antennal segments of the type specimens, 
sj^ecimens from Mr. Hayhurst and the Illinois specimens. The 
measurements of the type specimens and of those collected by 
Mr. Hayhurst were made by Mr. Monell, who has kindly sent them 
for my use. 
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Wingless oviparotis female. — General color yellow orazige. when folly 
mature. When thev first become adtilt the bodv is usxiallv entirelv veHow, but 
as the eggs, which are of an orange color, begin to develop within the body 
thev show thro-ugh the semi-transparent skin and give the orange tint to the 
booy. Head pale yellow. Antennae, at base, coccoiorotis with head, and 
darkening towards the apex; not reaching to base of cornicles, and with about 
8 or 1 circnilar sensoria in a row on segment III. (PI. XXI II . tig. 32.) Eyes black. 
Prothorax pale yellow, meso- and metathorax varying from yellow to orange, 
according to age since maturity. Legs pale yellowiA except tarsi; proximal 
half of hind tioia; swollen and with 25 to 40 inconspicuous circular sen s oria. 
(PI . XX III, fig. 33. ; D<^/r5um of abdomen with longitudinal rows of darkened tuber- 
cular sf^.;ts, three on each side of the median, the spots of the two rows, along the 
median are oval and usually V^ar two set^e. arising from conspicuous tubercles. 
while the sf>ot.s of the remaining four rows are circular and but one sets arises 
from ca<'h. ^'omicles roncolorou.s and tubercular. 

Measurements.-— '^ From sf>ecimens in alcohol and balsam, taken on Tri- 
folium i;raten5« at Urbana. Ill . November 15 and 26. 1907. i Length of body, 
1.03^j-2.072. average. 1 84H mm.: width. 737-<).992. average. 0.8W mm.; 
antenna, I. 0070; 11. fjfHr. III. 358-0 473. average. 0.407: IV. 0.179-0.236, 
averaKC. 0.199; V, 0.179-0 22H. average. 0207: VI. basal. 0.1-22-0.146. average. 
0.133; VI. filament. 0.138-0 147. average. 0.142; total (average). 1.218 mm.; 
cornicles, O.Ofil mm.; hind tarsus. 0.134 mm. 

E^g. — The e^^ is elliptical, of a bripi:ht orange color when first laid, and 
measures 0.578 mm. in length by 0.252 mm. in width. The average ntunber 
^>^ t'gg^ found in the aV»domens of a number of specimens examined was 10. 

Winged male — Head and thora.x light olive green, abdomen pale yellow 
green with consf^icuous black markings. Antennae black, excepting two basal 
segments, as long as bf>dv. and with circular sensoria on segments III. IV and V. 
as follows: 12-15 in a row on III, 2-4 on IV. and A-h on V. (PI. XXIII, fig. 31.) 
Kvcs black. Beak black at tip and not reaching to coxae of middle pair of legs. 
\Vin;(s hyaline, with dark wing veins slightly margined with brown, and a very 
small brownish patch at end of each vein; stigmal vein obsolescent; the terminal 
fork of the discoidal branching at about one half the distance from the margin 
to where the discoidal first branches. Abdomen with a longitudinal row of lai^. 
bla<k. oval sj^ots on each side r>f the dorsal median line, and each spot bearing 
one or two very fine seta-; also there is a similar row of smaller setiierous spots 
on each side, and l>etvveen these markings and those on the dorsal median are a 
few s<att<-red and irregularly placed spots. Cornicles tubercular and dusk}'. 
Style gU;bular, dusky, and edged with black. 

.Measurements - (From four males; two in balsam taken on Trifolium pra- 
tense, .Xoveml^er 15, 1907. and the others reared in the insectar>' February 1, 
19ns, and measured immediately after mounting in balsam.) Length of body, 
1.091 (body somewhat shrunken; — 1.382, average, 1.261 mm.; width, 0.509- 
0.5H2, average. 0.530 mm.; expanse of wings, 4.1571 mm.; length of win«, 1.827 
mm.; antenna. I. 0.008; II, 0.054; III. 0.472-0.554, average. 0.513; IV. 0.277- 
O.I^'iH; average, 309; V. 0.201-0.318. average. 0.292; VI, basal. 0.138-0.163, 
average, ().15:r. VI, filament, 0.140-0.163. average, 0.156; total. 1.545 mm.; 
corni<les, 0.019 mm.; hind tarsus. 0.130 mm. 
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The Red-clover Aphis (Aphis bakeri Cowen). 

While examining the base of a red-clover plant (Trifolium 
pratense) August 5, 1907, at Urbana, 111., I noticed a colony of 
immature pinkish aphids, which were apparently being attended 
by the large black ant (Formica fusca L.) The aphids were upon 
the undersides of the stems close to the ground, and the ants had 
built a roof-like structure, composed of debris, over the stems, 
evidently for the protection of the aphids. The young aphids 
above mentioned were reared to adults and successive genera- 
tions obtained. In the fall, an infested clover plant was placed 
in the cold insectary room — this having approximately the out- 
of-door temperature — where it remained until the middle of Jan- 
uar>', 1908. When examined at this date only pupae were found, 
and these, when brought into a warm room, became winged and 
produced young. I have also found this species at Leroy, 111., 
September 9, on T. pratense, and situated on the plant as were 
those found at Urbana, but they were attended by another species 
of ant (Cremastogaster lineolata Say) . During 1 908 I have found 
this species very common in fields and along roadways, on T. 
pratense and attended by several species of ants, namely, Lasius 
niger var. amcricanus. and the two species mentioned above. 
Here the aphids commonly infested the upper parts of the stems 
and the flowers, as well as the stems near the base. 

Several generations were carried through in the insectary, 
and the f(jllo\ving life-history notes taken: The number of young 
pnxluce<l by an individual female was found to var>' from 61 to 
72. giving an average of 2 to 3 young per day, the largest number 
of young j)roduced by a single female in one day being 7. Usually 
the female lives 6 or S days after the birth of the last young. 

Because of the j>inkish color of the immature individuals and 
the pseudo-sul>terranean habit. I determined the species tenta- 
tively as Aj»his trifolii of Oestlund, which, in the original des- 
crij)tions was characterized as a sul)terranean species found on 
Trifolium rej)ens L., and with a j)inkish color, no other definite 
characteristics being given. I sent specimens to Prof. O. W. 
Oestlund who exainine<l them and wrote to me that he believed 
them to be the same spcnriesdescril )chJ by him some twenty years ag< >, 
and named Aphis trifolii : though he had never seen the adult form 
before, either spuriic or migrants, and his original description 
was based onlv on the larvic. 

Later, having receive<l spi»cimens of Aphis bakeri Cowen from 
Prof. C. P. Gillette, I noticed the similarity between these and my 
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0.2934-0.4504. average. ().:«28; IV. 0. 1548-0.2934. average. 0.1913; V. 0.1222- 
0.2282. average. 0.1402; VI. hasjil. 0.0815-0.1141, average. 0.098(5; VI, filament. 
0.2119-0.3423. average 0.2494; total (average). 1.1430 mm.; cornicles. 0.1032 
mm.; style, 0.0788 mm.; hind tarsus. 0.1059. mm. 

Pui)a. — Head and thonix with a jiinkish tint, and somewhat mottled, or 

fjale green. Eyes black. Tip of l)eak black. Antenn;e pale, excepting the 
ast .segment, which is dusky. \Ving-i)ads pale with a greenish vellow lint. 
Legs pale. AlKlomen dirty greenish, and sometimes with a yellowish or pinkish 
tint. C'<imicles and style pale. 

Wingless vivi]>arous female. — The general l>ody color, when examined with 
the naked eye, varying frf>m dirty green or vellowish green to almost jet black. 
Head and ]>ortion of the thorax j)ale to dark dirty green. Antennic about one 
half the body in length; the two basal segments dusky, the third pale, and the 
remaining segments darkening to black. (PI. XXI II. fig. 25.) Eves black. Legs. 
exce])t the articulations and the tarsi, concolorous with the fcody coloration. 
AlKiomen and posterior portion of the thorax dark dirty green to black green, 
anfl cf>vered with many Ime dark spots, which are scattered more or less irregu- 
larly over the dorsum. Around the cornicles is a semicircular immaculate area, 
and u]X)n each of the last four abdominal segments is a more or less distinct 
transverse black band. Ventral surface of the abdomen immaculate, excepting 
a black blotch at the extreme posterior end. Cornicles f>ale, imbricate, and 
slightlv flaring at the tij)s; subequal to the tarsus in length. The dorsally 
curved style pale, and with a dark margin, conical, and slightly less than the 
cornicles in length. 

Measurements. — Length of Ixxlv. 1.927-2.218. average. 2.127 mm.: width. 
1 13(>-1.10 4, avtrage. 1.146 mm ; antenna. I. 0.0621; II, 0.0516; III, 0.22.S2- 
0.3097. average. 0.2681; IV, 0.1304-0.2119. average. 0.1850; V. 1 059-0. 16S0. 
average. 0.1418; VI. basal. 0733-0.0978, average. 0.0912; VI. filament, 0.179:i- 
0.2526. average. 0.2192; tf)tal (average), 1.019 mm; cornicles, 0.1263 mm.; style, 
0.1121 mm ; hind tarsus. 0.1141 mm. 

Sexual forms — The sexual generation has never been obtained, 
and fnjni the data ab(jve it is evident that this species can hiber- 
nate in this latitude as viviparous individuals. Its alternate 
forxl i)lant, the apple, may possibly be the host upon which the 
sexual forms are produced, though Af)his bakeri has not as yet 
been fouiKl on ai)i)le in Illinois. 

EXPLANATION OF PLATES. 

.Myzus el.i.igni Del (i - Plait- XXI. \\\i<. 1-9. 

l*'igun' 1. fort- wing. 2. anicnna <>f win^'e<l "; 3. of wingetl vivij^anms . ; 
4, of wingless •ivip.inni'^ . . 5. of wingless vivijjamus ,. ; 6, head of winged vi\i- 
|»aroii< . . 7. stylf of win^'N"-^ \ ivijMrou*; . ; s. n^micle of winged vivipanju- . ; 
9, hind tir-i.i of winglf'^s o\i|.aroii-s . , 

Kh..|.aloM|.huni UrUnrli^ Kalt -Plate XXI, ligs. lO-U; Plate XXII, 
Hg> 12-lN 

l'i;.:uri' 10. hinil tibia of wiiivli'-s .iviparous - ; II, lomicle of wingless \ivi- 
v.iroii-; . ; 12. fore wing. l;{. st\!r. 14. antenna of wmgi'd '; l.'>. of wiii;:ed vi\i- 
I»arou>- . ; l«i. of winglr-N ovijiapius . . 17, of wingl«*>.'> vivi|»ar«.*us . ; l.s. hrad 
uf wingi'd viviparous . 

('..Uij.lvrus tnfohi Mi.ii - P!.itf XXII. ti-s pj-Jl ; Plate XXIII. 2.s-:{3 

Figure 19. fornix le of winged viviparous , ; 20. fore wing; 21. style of 
winged vivi]»arous * . 2.s. heail of winged viviparous . ; 29, antenna <'f \ving«*d 
vivi]i;ip»us » ; 30. of wingless viviparous '. ; 31, of winged J*; 32. of wmgle-is 
oviparous . ; 33, hind til'ia ^'f wingless oviparous ^ . 

Aphis Lakeri Ojwen —Plate XXIII. tig< 22-27. 

Figure 22. fore wing; 23. head of winged vivipan»us T ; 21. antenna of 
winged viviparous J : 25. of winj^less viviparous V ; 26. eomicle of winged vivi- 
parous ^ ; 27, style of winged viviparous 1" . 
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MUSCLE ATTACHMENT IN INSECTS * 

William A Riley. 

As a rule, writers on inst^ct histolog>' have been content to 
state that the muscles are attached to the body-wall, without 
attemj)tinj5 to explain the mo<le of attachment. Within the 
past few years considerable attention has been paid to this phase 
of the subject, but there is little ajj;reement in the views expressed 
and the cjuestion can by no means be regarded as closed. For 
some time, in connection with general work, the writer has paid 
special attention to this question, intending to make a study of 
the conditions in a wide series of insects. The comprehensive 
work of Snethlage, '05, and his exhaustive review of the litera- 
ture, have rendered superfluous extended pul)lication of these 
results but it is desired to call attention here to some features of 
the subject which have not been em[)hasized, and especially to 
the striking conditions to be found in the nymphs of Anax, a 
dragon-fly. 

Theoretically, considering the structure of the body-wall of 
an arthropcxl. the muscles may be attached in any one of the 
several dilTerent ways. The fibers may be fastened directly to 
the cuticula or they may be attachcnl through the intermediary 
of the hyp<Klcrmal cells. 

In the first instance, either the muscle fibers would force 
their way between the hypodermal cells in order to reach the 
cuticula (text-figure .1). or their fibrils would pass directly 
through the hypo<lennal cell-lxHly, (text-figure 7^). 

A B 



^ ^ / 










Fij^ «'i. I)ia;;r.'iin> ^h«»\vi!i^ lour pMssibk- iufth<.Kl>; «jf allachment of mu.scle 
lif)crs in arthn)p<»N F«»r explanation >4*c loxl. 

In case the attachment be through the intermediar>' of the 
hvprnlermal cells, the fibers might abut against the basement 

♦Contribution from the Hntom<jlo>»ical Lalxiratory of Cornell University. 
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longitudinally striate but their fibrils appear finer than those of 
the muscle and there is no clear evidence of direct continuity of 
the two. On the contrary, I believe that there occurs a splicing 
or fusion of the two types of fibrils, the basement membrane being 
lacking at the point of contact. 

The sectio.ns first studied were of alcoholic material, cut at 
io/( and stained in haematoxylin and eosin. In order to make 
a more careful study material was fixed in Flemming's and in 
Gilson's fluids, sectioned at 2-3/( and stained in iron haematoxylin. 
The appearance was then ver\' similar to that presented by the 
above mentioned sections of Chortophaga. 

As may be seen from figure 3, the striae are much more 
prominent and the muscle fibrils, as in Chortophaga, are appar- 
ently continued through the body of the hypodermal cells to 
attach directly to the cuticula. This appearance is greatly 
emphasized in the sections in which, as in figure 4, the cuticular 
layer has been torn away. Then the distal ends of the cells 
present a frayed-out appearance, due to the projecting fibrils. 

At the Chicago meeting of the American Association I exhi- 
bite<l lantern slides from these preparations and, emphasizing as 
they do. the appearances found by Snethlage in a large series of 
insects, I believed that they represented direct attachment of the 
muscle fibers to the cuticula. Studies of developing muscle in 
the postembr>'onic stages, and renewetl examinations of the 
conditions in Anax and other forms have forced me to return 
to my first inteq^retation of the conditions. 

Most instructive were sections through the developing wing- 
muscles of Anax such as represented by figures 5 and 6. In 
these photographs there is to be seen an apodeme-like invagi- 
nation of the body- wall, surrounded by its hypodermal cells. 
Near its apex these cells become suddenly greatly elongated; 
their nuclei bcvome fusiform, and place<l at the bases of the cells, 
while prominent longitudinal striae appear within them. The 
basement membnuie is deflected to enclose the muscle fibers and, 
in fact, the whole ai:)pearance seems to support Snethlage's 
contention that the muscle filx»rs are hypodermal in origin, 
merely prolongations of the epithelial cells. 

From my studies I am, however, unable to accept this view 
that the muscle fibers of the arthrojxxis are structurally prolong- 
ations of the chitinogenous cells. Snethlage bases his theor>' on 
a study of the development of the musculature of the nauplii of 
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Anemin salir*a. Vat I do not ijelie^e that ever* r'^r this specks his 
ev'vUnuj: is conclusive, and I do not firid anv satistactiTrv' evidence 
to ov^rrthrow the almost unanimous testimony- of careful workers 
in fav^/r of the mesodermal origin of this tissue in insects. Sneth- 
lage oV/jfx;ts that the c^^ncept of the inpushing of a special^ 
indcjxrnder.tly originating tissue at definite p«jints. in the body- 
wall sa%'ors of the the^>rv of "oraestahilierten HamKicie" but 
this obj'x-tion would no more hold than in the case of nerve 
endings, or others that might be cited. Moreover, he overlooks 
the fact that however the muscle jri^inaied. his own objection 
w^/uld still hold when its insertkn is considered. 

An imfXrrtant jx^int to he considered in a study of the method 
of muvjle attachment is the remarkable dinerentiation of the 
hyjxxlermal cells in the region of the attachment. In many 
cases as in Anax. they f^ecome ver\" greatly elongate and fibrilloid, 
as c^/mfjarer] with the imme«rliately neightx>ring cells of the body- 
wall. This is esixxrially clearly seen in figure 5. If the muscles 
are attached directl'/ to the cuticula. whv should there be this 
grf^t elongation of the epithelium? If. on the other hand, the 
attachment is through the intermediar\' of the hypodermal cells, 
it is just such a change which we might expect. 

Van Rees. '89, found that in the thorax of the pupa of Musca 
the muscle tendons are develojx^ in this manner, as prolongations 
of th(r hyjxxlermal cells which grow inward to meet the devel- 
oping muscle. Similar studies by Berlese. '01. and by Silvestri, 
'03, lead them to declare emphatically in favor of the view that 
the attachment of the muscle is through the intermediar\" of the 
hyfxxlermal cells. 

Hecht. *99, has callc*<J attention to the remarkable appearance 
of the muscular insertions in the mynnicophilous dipterous larva, 
MicnxJon. In this form the fibrillated appearance can be traced 
not only through the hypo<Jermal cells but through the total 
thickness of the greatly developed secondar\' cuticula, spreading 
out fan-like under the primary- cuticula. Through the kindness 
of E. L. J(rnne, I have had the opportunity of examininga number 
of sc!ctions of these larvae and find the fibrils ver>' prominently 
develoi>ed but by no means as clearly muscular as Hecht's figures 
would indicate. A very similar condition is to be found in 
sections of Musc!id larvae, though in the ones which I studied the 
arrangem(»nt of the fibrils was in the form of a cone with its base 
entiul, rather than as in Microdon. In none of the cases were the 
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conditions such as to preclude the purely hypodeimal origin of 
these fibrils. 

A number of writers, notably Tower, *o6, have called attention 
to the fact that when the cuticula loosens, its attachment persists 
longer at the point of attachment of the muscles than elsewhere 
and they have thought to see in this proof of the view that the 
muscles were attached directlv to the cuticula. Such evidence 
is by no means conclusive for as in the instances mentioned above, 
this condition might ver>' well prevail in either case. 

The whole problem is one of great interest and, as stated at 
the outset, can be by no means regarded as closed. I cannot 
believe with Sinety that we have the anomaly of both methods 
occurring within different species of even the same family of 
insects. The evidence ver>' strongly supports Maziarski's view 
that the so-called muscular fibrils passing through the hypodermal 
cells are in reality modifications of its own protoplasm, — true 
tonomitomes. 
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EXPLANATION OF PLATE XXIV. 

Fig. 1. Muscle attachment in the nyinj)h of ('hortophaga viridifasciata. 
an .Vcridid. 

Fig 2. A iMirtion «jf the Uxly-wall of a nymph fti Anax. showing the 
greatly elongateci hyi»fxlermal cells, at the |Kiint of attachment of the muscles 

Fig. 3. Musc-lc attachment in another individual of Anax. 

F^ig. 4. A preparation of Anax fn^m which the cuticula has IxHin broken 
away, .showing tne lrayed-<)ul ends <»f the hyjKKlemial cells. 

F'ig. 5. An ajKKleme i>i a nymph at .Vnax. showing the greatly elongated 
hypodermal cells at the jKiint of attachment of the developing musc*le. 

Fig. rt. The same, enlarged 



CRITICAL NOTES ON THE CLASSIFICATION OF THE 

CORDULUNAE (Odonata). 

By James G. Needham. 

Ten years ago I studied such of the dragonflies of the sub- 
family Corduliinae as I found accessible in this country'- I made 
exchanges, and visited the principal museums, and was able to 
get acquainted with about three fourths of the known genera. 
I studied them especially with reference to their wings, and drew 
up a sketch of the principal lines of their specialization as evi- 
denced by the wing veins. This mere outline was later included 
in my "Genealogic Study of Dragonfly Wing Venation".* There 
remained a number of genera of which I had no knowledge, save 
such as might be gained from brief descriptions, that noticed but 
few venational characters, and these often the least important 
ones. Even at so recent a date, there were no good figures of 
dragonfly venation published, save only a few of fossil species; 
and the cuts illustrating dragonfly venation in the text b(X)ks were 
for the most part the worst of caricatures, as in some of them they 
still continue to be.' 

In my first Adirondack report,' I attempted to arrange the 
North American Genera in natural order, basing the system there- 
in used chiefly on wing venation and on nymphal characters. 
When characters so diverse in kind give concurrent evidence of 
relationshij)s, (jne can arrange a group with reasonable assurance. 
But in my characterization of groups in that report I used beside 
the more fundamental characters sometimes more trivial ones, 
aj)plicabk' only to North American genera, my object being 
merely to facilitate the recognition of the diflerent members of 
our l(K*aI fauna. 

1 Phk r S \al Mils. Vol. 20. i>p. 7:^9-741. 190.^ 

'J WitiH-x ihi- (Iraj^Minfly vonalion lij^ure in Kt'lIo^>»'s American Insects 
(fi;;. llM. p S9 ' Thi< i> just a little better than that (»f stonefly venation (ti^. 
1(19) (»n paj^'e 7''i. Thex* tij^urcs are n<»t to \v re)tjarded bad l>ecause they are 
crude cliaj^'rams. but bet au?H.' they aR' false and misleading. In the diagram. f<ir 
example, of the dra^<»nfly wing (tig. 121). the arculus, the vein labelled 7 al its 
liase and the anal veins are all shown in relations with other parts that they never 
lx»ar to thesf parts in any living dragonfly. This is a copied tigure. to l>e sure, 
and the original figures of American Insects are not subject to this criticism. 

3. Bull. 47, X. Y. State Museum. 

273 



274 Annals Entomological Society of A pnerica [Vol . I , 

Hence, although I was able, through the tracing of lines of 
specialization, to indicate natural groups. I made no attempt to 
locate all the genera of the world in these groups, nor to set their 
precise boundaries. 

The recent magnificent work of Monsieur R. Martin on the 
Corduliinae of the great de Selys collection* supplies excellent 
figures of the venation of ever\' known genus (as well as figures 
of the genitalia of most of the species) and is a boon to every 
worker on the Odonata. Naturally, the system of classification 
u.sed in this work is largely that of de Selys: but M. Martin has 
furnished in his illustrations and in his key abundant data for 
a more mcxlem arrangement of the group. As I have had oppor- 
tunity. I have been studying this data from time to time, com- 
paring the figures with my own photographs, and drawing up a 
key to the genera of the world as a means of setting forth a more 
natural arrangement of the entire group. 

I had these keys before me when Mr. Williamson's recent 
** Revision of the Classification^ of the Corduliinae" came to hand, 
and I have studied this paper with great interest and pleasure. 
Williamson's arrangement of the genera is a vast improvement 
over the pioneer arrangement of de Selys: and the improvement 
grows out of better discernment as to what are the fundamental 
venational characters. De Selys' ]>rimary division of the group, 
(made, it must not be forgotten, at a time when these characters 
were little understood), was based u])on the presence or absence 
of crossvt.'ins in the supertriangle. These cn^ssveins are always 
weak and functionally unimportant, and if sometimes fairly con- 
stant, this is just the sort of character most likely to prove mis- 
leading at critical points. It was only by too ch)se adherence to 
this criterion that Aeschnosoma, for exam]:)Ie, could be severed 
from its (obvious allies. Somatochlora, etc.. and immolated among 
the coarse Macromians. Williamson abandons the use of such 
characters (])erhaps a little too com{)leteIy), and wisely bases his 
arran<^a'ment on the dis}X)sition of the principal \eins of the wing. 
He arranj^es the j^enera in five <:i^roups ''o\ aj^proximately co-ordi- 
nate rank", and demonstrates tliat the members of each group 
possess numerous marks of aflinity. But he lea\es three genera 
incertac scdis (the three Corduline genera with triangles of the 

■\. < "oIltHtion- Z'>'>l..L,'i. jiu < <lu Bar'»n Itldni. i\c Sc-lys Longchamps; C^ata- 
l'>.i(e S\>itiri;it.i<]uc c't Dt-Mriplit I'asfirk- W'll I^ru^^flV. 190(>. 
r>. Kntoin. .New.-;. V..1. 19. \>\k A'2S-\'M. IHOS. 
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fore wings four sided) out in the cold, and, quite apart from the 
theoretical improbability of more than two co-ordinate groups in 
any evolutionary series, I think he has not discriminated suffi- 
■ciently as ti> the value of the different characters to be found in 
the disposition of principal veins. 

Hence it will not Ije amiss to present in this paper some further 
studies on the venation of the group and their bearings on the 
classification. 

What are the fundamental venationa] characters in the Cor- 
duliinae? Undoubtedly they are those connected with the differ- 
entiation between f<)re and hind wings. For fore and hind wing 
were originally alike. In each of the larger subfamilies of Odo- 
nata may he found one or more weak and dimunitive forms that 
have fore and hind wings much alike still. I copy Martin's figure 




jjyKmnca St'lys (after Martin). 



of the little Australian sjn-cies. Cordulephya pygmaea Selys, in 
illustration of this for the Cordultinae. Here the two wings cor- 
res(Jond with remarkable closeness, and may be compared through 
out. almost cell for cell And. as were befitting in a form so 
generalized, the "triangle" of the forewing has not become 
triangular. Klsi-where* 1 have shown how the triangle is formed 
by the ap|»roximation of the anterior ends of two crossveins upon 
a neighlxtring vein. This pn)cess is complete in the hind wing 
of Cordulephya. 

pp. 9U3-U11, mm. and Proc. I'. S. N'at. Mus., 



276 Annals Entomological Society of America [Vol. I, 

Obviously differences in the approximation of these cross- 
veins are differences of degree only. Such differences are not 
fundamental enough for primary divisions of a subfamily. It 
would be hard to find three genera with less affinity than the 
three having four sided triangles in this subfamily. Williamson 
has indicated some diametrically opposite developments in 
Neophya and Cordulephya, and I have shown^ that the four sided 
triangle of Pentathemis is not primitive, but secondarily derived 
from a three-sided one, and is an extreme case of specialization. 

With the exception of Cordulephya, all Corduline genera have 
fore and hind wings of very different form. This differentiation 
has been brought about by a number of minor shifts of parts, 
which I have pointed out in the paper last cited, and chiefly 
by the broadening of the hind angle of the hind wing and the 
development of an anal loop for its support. This development 
has followed two distinct methods: 

I. An anal loop of compact Cordulegasterine form (fig. 8, 
J, /), externally delimited by a stout straight basal segment of the 
vein Cu2, has interposed itself squarely between the triangle and 
the hind angle; and in consequence there is slight tendency for the 
triangle to recede to the level of the arculus. This is the group 
MACROMIINAE, which I characterized in 1903. It is William- 
son's group V with Macromidia added . It ought to be recognizable 
by the characters I stated even though its constituent genera were 
not all named. In my judgment it is co-ordinate with all the 
other Corduliinae s. str. put together. If any one think it insuffi- 
ciently defined, let him distinguish between the long recognized 
Libellulinae and Corduliinae s. str. with equal definiteness. 

II. Anal loop tending from the first to be elongate and nar- 
row and to extend itself outward along the cubital vein, with 
concurrent recession of the triangle to the level of the arculus 
(fig. 8, a). This is the group CORDULIINAE s. str. 

These tendencies are least marked in the aberrant genera 
Gomphomacromia (fig. 8, b) andldyonyx, in which the anal loop 
has remained short but even in these the form of the anal loop and 
its relations to the basal portion of vein Cu2, are distinct from the 
Macromian type: In Idionyx and in all except Gomphomacro- 
mia the bisector of the loop, dividing its two parallel rows of cells 



7. Proc. U. S. Nat. Mus. Vol. 26, p. 718, footnote. 
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lonjjitudinally, is cstablishtxl : there is nothing like a bisector in 
the Macromian line. 

The anaJ loop, although just Ijcjjinning to Iw recognized and 
used in the systematic study of the (Monata. has undoubtedly 
played a role uf first imitortltnce in the evolution of the winys of 
the Corduliinae. Within the restrieled grnup just defined the 
tip of the anal lcK»p has developed in two divergent ways: 




neuna iry&omm S.i 
Hune of Syncordul 

trcior; other bmi'J 
(n) nodu»; (it) RtignLi i,<..i lui*-: 
mcinlinuiab, (x) jwiitl imnjchi 01 tl 
(k) mnlkn Mppletnent. 

<i) It has extended itself outwartl parallel lii the vein Cui in a 
bilaterally symnietriail point, and the tendency of the triangle 
to be concurrently retracted to the level of the arcutus has been 
least where the elongating loop has nn>st closely paralleled vein 
Cui. (Idomacromia, ctcj This tendency niay hi* said to char- 
actehzc in a general way Williamson's groups 111 and IV. with 
Neophya added to group IV. The Triangle haK reached the level 
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of the arculus only in Neophya and certain species of Neocordulia, 
and in the latter, the anal loop is truncated on the tip and shows 
a very slight apical widening. 

(2) On the other hand, the anal loop tends elsewhere to become 
unsymmetrical on its broadly truncated apical end, and to de- 
velop a long posterior angle toward the hind margin of the wing 
(fig. 8, a, /). This is the most salient characteristic of William- 
son's groups I and II, with Pentathemis added to group IL ' 

In endeavoring to trace the further cleavage of these groups, I 
have deemed these characters of most importance: (i) the 
primary differentiation between fore and hind wing; (2) the 
manner of development of an anal loop; (3) the form of the 
special braces formed at arculus, triangle and stigma, and (4) the 
mutual adjustments of the principal branches of veins in the 
outer field of the wing; and I have used such characters as the 
presence or absence of crossveins, only when characters like 
those above mentioned seemed to be wanting. I have largely 
copied Martin's arrangement of the genera of Williamson's group 
I. The minor divisions of the key need to be checked by the 
study of other characters. The venation of the Odonata is at 
the present time receiving more than its share of attention. 
There is great need of critical comparative study of other organs, 
and there is especial need of more knowledge of the immature 
stages. 

KEY TO THE GENERA OF THE CORDULIINAE, s. lat., OF THE WORLD. 

(Based on venational characters.) 

a) Anal looj) com])act, little longer than broad, without bisector, delimited 

distally by a short straight basal segment of vein Cu2; tri- 
angle of the forewing transv-ersely elongate, and that of the 
hind wing never retracted toward the arculus. Sub-family 
MACROMIINAE. 
b) Veins M,'i and M t straight or regularly arcuate behind the nodus. 
c) Median (or bavSal) space traversed by crossveins; alternate ante- 

nodals often hypertrophied or thickened Syntliemis 

cc) Median space destitiite of crossveins; anal loop considerably 

longer (in the axis of the wing) than broad Macromidia 

bb) Veins M3 and M4 distinctly undulate behind the nodus in both 
wings, 
c) Triangles and subtriangles of the forewings traversed by crossveins. 
d) Vein Cu where it bounds the subtriangle of the forewing on the 

proximal side strong and straight Azuma 

dd) Vein Cu where it bounds the suV) triangle of the forewing, weak 

and angulate among the cells Epophthalmia 

cc) Triangles and subtriangles of the forewings free from crossveins. 
d) Triangle of the forewings followed by two rows of cells. .Macromia 
dd) Triangle of the forewings followed by a single row of cells 

Phyllomaeronia 
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aa) Anal loop when pivsent of elonj»aU' form !K)unded distally by a curvinjj 

hasal S4.'j;incnt of vein (\i2. and tnivt-rsed lenyjthwise by a 
more or less distinct bisecif>r; two ])r>stanal colls in the forc- 
win^ SvB-FAMiLY ('( )RI)L' LII N A K s. str. 
!>) With fort* and hind \vinj(s cl<»scly similar; no anal loop. . . . Cordulephya 
bb) Hind \vin)*s broc'idcr than the fore an<l with well (icvclo|)cd anal loop, 
c) Anal lo<»p nr)t widened at the distal end. nor with an unsym- 
metrical j»rolon;^ation of the a|>ex toward the hind marj^in. 
Trian>^le not retracted to the level of the arculus.* 
d) Trian>»le of the forewin;; four sided, that of the hind win^ re- 
tracted U* the arculus. and the hind anj,de of the winj» jjreatly 

expanded Neophya 

dd) Trian>»le «»f the forewin*^ normal; that of the hind winj; not 
retracted to the an-ulus. 
e) Anal vein extend-^ almost or cjuite directly to the hind anjjle of 
the triangle in the fnrewin^. and the subtrianj.jle is elongate 
and ftiiir sicled ; veins M 1 :{ and M I descend the arculus its ent- 
tire len;^th. and are fus<*d for an epial distance l)eyond it in 
lM>th win^^s. post-nodal spati' (<pare l>etween the noilus and 

the sti;^ma) but half as Innnr ^s the anlenodal Idionyz 

ee) Anal \ein reaches the triangle after beinj^ twice strMn;;^ly de- 

tli'ited around the anj^les or the subtrian^le; subtrian);jle 

three sitlecj. posliKKjal spare lw<i thinls as lonj( as the 

.'inieni>dal 

f » Wins M:{ and M4 parallel at their distal ends: the bisector <»f 

the anal l«K»p divides the basal part unequally. sj>me of 

the eells on the side of it next the IriaUf^lc lH.'in;j a^^ain 

divided. 

^) With Well di'velojK'tl nu'dicm supjilement in both fon* 

and hinci win;; Idomacroxnia 

;:j!' With no metlian ^upi»lcment dcvel»»pe»l in either win;.; 

Nesocordulia 
Iff Veins M:{ and M J rliverj^ent i«> the outer win^ margin anal 
l"M»p I ••n>ixiiiior ,,f" \ix\x \\,-,t rows of cells about cjualh' di- 
\ ide«l by it*, bi-^ctor 
•^- An.tl looj, >hort. and la« l.in;: a distinct bisector . . 

Gomphoxnacroxnia 
;;;: ' Anal loot. Iou^^t. .and with distinct bistHtur 

hi \'fin- NllJ ami Ml of tin fon-wm;^ *»iron>;ly diver^^ent at 
tip-*, l.i^'cior of ih.- ,'n.il loop ili^. s. t-» weak ami 

an;;ul.itc between tht* ceib . Syncordulia 

hh I \*cins M:> and M J of \\w fi-rewin;; but slisjhtlv divrr- 
;;ent at the \vin<,' mar/in Immh tor of the anal l<H»p 
U-ttcr 1 r\fIoiH-il. ii'-n.ill .■ but little an^^ulated sii;;nia 
at Ica-l three times as ion,,' as v»'ide 

* 1C\« fpt in Neophya which is s|KHiali/ed sn indejK n<iently it will tauM- no 
ton fusion, and in "tu- < -r two •.jn-iifs of \f»- i.rilulia. \.'hii h an* truly s\nlh'.-ti<- 
form-%. but m \sliii h th»- anal l«M>p i** rather more *• juarely tnHuat«*d on thi- md^ 
th.m in .in> *A thi-'-thcT'- .\ volxmn Sel . in mv oj.jnii.n. a>^rees in all e->^-n!ial 
1 haracTcrs with t\pical \c<k iirdulia>». ami ou/ht not ti, In- reinovc(l to (i.ini- 
photna« romia. witli which u d"i-«« n<»t at all ajjrer in ".uch important matters .i-. 
thr forni .ind nl.itions of ih*- tn.in>;les the form of the anal l'>«»p. thi* conforma- 
tion .»! ihearculu-*. or the venation about the stii^ma 

The numbrr of n.11 p.wn in a );iven win;.j area, like that U-yond the trian,:lc. 
when variable, is alwa\-^ d«"termined merely by the j)re.sence or a)»senci* <if wiak 
iT»»s>, Veins 

Neoph\a i*« ri'inarkable for the loiitrasi U'tween the two win;;s in ponit of 
siK'ciali/atitin The forewinj; has a trian^jle of the most jirimitive sort, while 
tne hint! umvj CAhibiis the maximum of bn»adenin^ of the hind an);le to;;rthiT 
with etiinplete retractmn of the trianj^le to the arculus. 
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i) Veins Ml -3 and M4 separate at their departure from 

the arculus in the forewing ...,.-.... Ozygastra 

ii) Veins Ml -3 and M4 fused a little way beyond the ar- 
culus in the forewing Neocordulia 

cc) Anal loop widened at its distal end and trimcated more or less 
unsymmetrical, the hind an^le being produced sensibly 
toward the adjacent wing margin. Triangle of the hind wing 
always retracted as far as the level of the arculus. 
d) Veins Ml-3 and M4 fused beyond their departure from the arcu- 
lus; cells along the middle of the anal loop divided by the 
bisector very unequally, those lying on the cubital side being 
much narrower. Vein M3 distinctly undulate behind the 
nodus; median supplement distinctly developed in the fore 
wing; supertriangle with crossveins. 
e) Veins Ml-3 and M4 fused into a straight stalk at their depart- 
ure from the arculus Pentathemis 

ee) Veins Ml-3 and M4 strongly arched forward at their depart- 
ure from the arculus. 
f) With more than 10 antenodal crossveins: superior appenda- 
ges of the male forcipate Aeschnosoma 

ff) With 10 or fewer antenodal crossveins; ap{>endages of the 

male not forcipate Libellulosoma 

dd) Veins Ml-3 and M4 not fused in the forewing at their departure 
from the arculus: vein M3 straight or regularly arcuate behind 
the nodus. Supertriangle free from crossveins. 
e) Veins M4 and Cul divergent to the wing margin. 

f) Bisector of the anal loop furcate at the slightly imsymme- 

trical widening of distal end Platycodulia 

ff) Bisector of the anal loop running into the posterior pro- 
longation of the very unsymmetrically widened distal 

end Neurocordulia 

ee) Veins M4 and Cul not divergent to the wing margin, usually 
slightly convergent, 
f ) Hind angle of hind wing rounded in the male : vein M4 more 

or less broken Hemicordulia 

ff) Hind wings angulate in the male. 

g) 2nd cubi to-anal crossvein present in the hind wing (there- 
fore, the sub triangle present). 

h) wings spotted Epitheca 

hh) Wings clear Somatochlora 

gg) 2nd cubito-anal crossvein (and therefore also the sub- 
triangle) absent in the hind wing, 
h) Triangle of the forewing traversed by a crossvein. 
i) Wings spotted with brown. 

j) Triangle of the hind wing traversed by a crossvein, 

Epicordulia 
jj) Triangle of the hind wing open. 

k) Antenodals of the hind wing 6 Helocordulia 

kk) Antenodals of the hind wing 4 or 5. . Tetragoneuria 
ii) Wings clear. 

j) Antenodalsabout equal in number to the postnodals 

in the forewing Cordulia 

jj) Antenodals decidedly more numerous than the 
postnodals in the forewing, Procordulia and Paracordulia 
hh) Triangle of the forewing open Dorocordulia 



A KEY TO THE SPECIES OF PROSPALTELLA, WITH TABLE 
OF HOSTS, AND DESCRIPTIONS OF FOUR NEW 

SPECIES. 

By L. < » II..\v\Ri.. 

The genus Pr<»spalta, «»f the suhtaniily Apholininae. was 
foun<lol liv the wriu-r in 1804 'Insect Life. V«il. VII. p. 0^ for P. 
murtfeMtii H<»\v., a parasite t»f Aspidiotiis iivae and i»thor Dias- 
pine scales. Since that time (»ther s{>ecies have been ilescrilnxl 
bv Zehntner. Masi. (lirault and the writer. Ashmead. noticinv; 
that the j^eneric Pmspalta was prc^x^cupied in Lepiili >pteni i Walk- 
er. iS57,> {>rop<)St^l as a sul>stitute the name Prospaltella in Pro- 
ceedings Entom* »lMgical Society of Washington. Vol. VI. p. 120. 
1Q04. The descriptions are so widely sc»parated in ditYerent pub- 
lications that, for the sake of convenience in determination work, 
the following synoptical key has btvn drawn up. Masi. in V(»l. 
III. of his imi>ortant Contribuzioni all Conoscenza dei Calcididi 
Italiani 1 Portici. igo8i. gives it as his opinion that P. tristis 
Zehnt.. belrmgs rather to the genus Coccoj^hagus : Init the writer 
fortunately possesses cotyjx-s of this sj^ecies sc»nt him by Dcvtor 
Zehntner, and is able to state that the sfx^cies was correctly i^lacet-i 
bv its descril>er. 

(ienus Prospaltella Ashmead. 1Q04. 

Prospalta Howard. 1894 (prc^)ccupie<.l). 

1 Forewinjj with a tract* of a very short jMiinted man^inal win. its lowor 
margin curvin^j stnmelv i«^wards liasc* of wing and then oulwanls U\ 
fi»nn outt*r ImjoKt «»t siigmal similis Masi 

FtirfWinji with upji'r mar>;in of sti)fmal vein reaching win>» mar^^in at a 
jMiint very slightly distad of its slij^hlly reentering curve, thus 
faintly indicatin;^ a i>ost marginal 2 

Forvwm;; without the s-lighte.st tendency towards a i>ost marginal 3 

2. F'-rewjn;:^ nearly hyaline. >*»metimes very faintly dusky lK.'lr)w marginal 

vein. IK* i|»ui yellow .... koebelei n ^p 

F^'rewin-j with a very j-r-noimced l»n»ad dark band l»el«tw marginal 

veil! <Kt i|iiit with a l-p^ad transverse black hand. . . . quercicola n. n|i. 
',^ Ujij-er iii:tr;fin «'f ••tigiiial vein reaching wing margin l»y a grarlual i>r«»ximal 

». \ir\t' ... .4 

M.ir^':r..i] \va\ --'WUiTkW 'niTii ate. .•^tignial prt»iee(hng Ir»m anal |Mirin»n 
■ f T-iTi. .1*: 11 maculata H«»w 

M.ir.':r:.i! . • ::j ■ "!.\t \! . tr'.ifi- .tt«- ui'Jkt margin «»f >tig!nal nearly parallel 

-.s:*'. -.vi' j_ !:..ir.r:T. .... . . . . .'i 

Ii"'i,*" ♦ i*'*i*'"i«-. ■■-••»■. .•'\t"ii\'"<*«« fi 

I'! I."-!!':". r.«\.:"'. : '.:'.• •r-\ 7 

.'), Wiij;.'- II' ..:■.;. L;.;r:::f "m".;. viry l\tirit!y int«-<aU'«| ; U-gx unif^nnly pallid. 

antennae i "ii-.- •!■ -rwu- tiristis Zehnt. 

Wings with a pr'-ii'-uinefl mlUMat*'-! j-atrh I'tjow marginal vein, legs 

an»l antennae banded . . \\ 

Wings nearly unifonnly infuseated. legs handerl. llagellum dark with 

slightly lighter tip to club fuscipennis Ciirault. 

aUm^ ...^^ Ujuk. ' i#*^Mi.#^J 
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6. Wings with a broad dusky band below marginal vein; abdomen yellow 

with brown transverse band just caudad of middle citrella n. sp. 

Wings hyaline S 

7. Joints 1 and 2 of funicle distinctly shorter than joint 3 berlesei How. 

Joints 1, 2 and 3 of funicle subequal in length conjugatus Masi. 

8. Abdomen dusky, remainder of body yellow with occasional darker mark- 

ings aurantii How. 

Head and thonix dark brown, nearly black; mesoscutellum lighter and 

abdomen with light ])atch in center above bruxmea n. sp. 

9. Hind\\'ings with two rows of discal cilia murtfeldtii How. 

Disc of hindwings rather densely ciliate fasciativentris Girault. 

New Species. 
Prospaltella quercicola n. sp. 9 . 

Female. — Length, 0.73 mm.; expanse, 1.53 mm.; greatest width of fore- 
wing. ().2() mm.; antennae subhliform; all funicle and club joints subequal in 
length and width; eyes very faintly hairy; forewing with the upper margin of 
sligmal vein reaching wing margin at a ])oint very slightly distad of its slightly 
reentering curve, thus faintly indicating a postmargmal vein; abdomen and 
metanolum ])icc(His; pronotum and front of mesoscutum. as well as propleura 
and mes()])leura, also piceous; vertex uf head bright lemon yellow; ocelli crim- 
son; tKcijmt black; all legs ]>allid excejit hind femora and trochanters, which are 
dark brown; antennae pallid yellow exce])t terminal joint of club, which is 
fuscous; hind ]K)rti<m of mesostulum. including all of the parapsides, lemon 
yellow; mesoscutellum nearly white; wings with a broad, well-defined dark 
fustM)us band extending entirely across the wing from the submarginal and stig- 
mal veins. 

U. S. N. M. ly])c No. 12103. Described from 14 female 
specimens reared by R. S. Woglum, of the Bureau of Entomology, 
U. S. Dept. A^rie., April, 1908, from Aleyrodes gelatinosus 
Coek'll, on Oak, Los Angeles, Cal. 

Prospaltella koebelei n. sp. ¥ . 

l'\'maU\ -l.iMii^lh. 0.(>') 111111, ; c.\])anso, l.(>.i mm. ; greatest width of fi)re\vin«^s, 
().*J() 111111.; antcnn.'K' l(»ng. aliiu>st tilik»rni; jnint 1 of tuiiicle slightly shorter thcin 
])(.'(li(."el and only half as 1< ng as joint '2: ioints J and '^ and basi^il joint of chib 
siilKM|iial in U'li.i^lh. llu' basal vnd of the club l.cing slightly wider, joint - of club 
a liltlc more than half as l(^ng as joint I. Icrniinal joint slightly longer; siigniiil 
vein of forewinv^ rcseniblin^ that o\ the preceding s] ecies. Ahdomen and jiro- 
notiini hrcnvii; head I'litiieh \i'll<>\\; oeelli red; meso- and nieta-notuni clark 
\"ell<)\v. leijs ]>allid e\ce]>l hiinl feinora. which are dii'^ky; antennae yellow, pedicel 
and last t\\() funu le joints darker than the rest; wings nearl>' hyaline, the disc 
of the forewiiii^ hi'low mari^inal \ein very faintly and indefinitely infuseatcd. 

U. S. X. M. Tyj)e Xo. 121OJ. Described from 21 female speci- 
mens, reared l>\' Albert Ko<.'hele. from As])idiotus longispina 
Mor!L,^. Hawaii (Koehele's Xo. 1122). 

Prospaltella citrella n. sj). 

Fi'iiiale.- - Lenirlh. 0.~'2 mm.; e\]'anse 1.7 mm.; greatest width of forewing 
21.') mm. .\ntemiae distinctly cla\ate. Somewhat flattened; funicle joint 1 
shorter than 'J and than A. slii^mal \ein as with aurantii; forewings with a broad 
infuscate band extending: fmm marL^inal \ein to hinder horder of wing General 
color I'ri.ijlit lemon-\ ell<uv; \ertex deejier yellow, ti'iidini: towards orange; eves 
Mack; ocelli crimson; .inteimae \ellow, terminal joint of club darker; all legs 
]>allid; aldomcn with a I'load. traiisvcr>c. brown 1 and covering two segments 
caudad iA middle. 



iQoSi Th« Genus Prospamla aftj 

Typf Nu. 13164, U. S. N. M, Described fruni three female 
specimens reared by Dr. A. W. Morrill, Orlando, Fla., from Aley- 
nxlfs coruiiatus. 

There is also in the collection of the Bureau of Entomology 
of the Department of Agriculture mie specimen of what seems with 
little doubt to be this species, reared by Albert Kocbele from males 
of a Kermes un Quercus undulata at Nogales. Ariz., May 3. 1897. 
On the same slide are sieveral specimens of an Amitus (Procto- 
trypidae) . and also several shrivek-d males of an Aphelinint- which 
may possibly belong to the species above described, but their 
condition will not wansint a ili-scription. 

Prospalteila brunnea, n sp v 

0.2s mm . antoiDni 
joint '2 and U> 3; win.. 
oiuU »i-ulp taring. < 

ish, all \egf, jmWiA 

Type No. i3i(>5. U. S. N. M. Described from one female 
specimen reared from AIe>Todcs sp. (undescribed) on a climbing 
vine, collected at Bayamon. Porto Rico, January, 1899. by A. 
Bu«k. (Bureau of Entomology. No. 8433.) 

Spkcibs Previously Desckibbd. 
aurantii How. — • — U. S.. China. Australia, Europe. 
r.K-i'oj.tui'ti* aurantii Hoimrd, ln»w:l Life VI. ISIH. 11 IHl 
IV>»)HilUi uuranlH Huwanl. Iiun-t Lilr. Vll. I8D4. u tt 
rr<Mi>nIUi atinnlii lloward. Rrx-ii Aphelin. N A.. IHBS, p. 41. 6g 13. 

beriesei How.— . — Eastern U. S.. Italy. 

Pninulta licrlnci llownnl. EolomuloKical News. October, 1896, pp. i9l-'i. 



conjugata Mast— "*— Italy. 



fascia tivcotris tiirault. — v — Ills. 

rr'i-|wlu-na liuHaiivratrisGiniull, P»yche. December. IVDS 
fuscipeimis Girault — V — U. S. 

PrinpAltvlU lu»i-i[iennii Ginult, ftiychr. Ifc«tmbei. IflOR. 
maculata How. — •—China, California. 
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Of the twd spt-cifs of Idulothrips to be described below, the 
former has been known tii nie for more than two years. bi!t only 
recently have I recognized it as distinct from I. coniferarum 
PergancJe. which was desi-rilK-d in 1896. I regret that 1 have 
been unable directly to compare these species, but I have never 
met with the lalter in the field, and have been unable to secure 
specimens from the original describer. 

The value of the antennal sense cones in the definition uf 
species seems to have been first recognized by Dr. Hinds, and in 
his descriptions, their form. size, and position are usually noted. 
In view of the value of these structures in siK-cific, if not generic, 
determination. 1 have venluretl to introduce into the following 
descriptions a mcth^xl of lecording their positions. The number 
of the antennal segment is followed, first by the number of sense 
cimes on its inner surface, and then by the number on its outer 
surface; rudimentary cones are indicated by an exponent pre- 
cedwl by a plus sign. Thus .^. j-i'' means that <in the inner 
surface of the third antennal segment are situated two fuUy- 
deveIo]ied sense cotifs. while on the outer surface there is one 
fully developed and niie rudiTmiitary. cone. 

Geaus IDOLOTHRIPS Haliday, iSs^- 

Idotothiipi •noAlu ip. hot. (liic. 0; I. 2. unA So), 
Female. — LcfiEtli about .t.-l mm. Color block ; .iiiteniwl scfjinents 3-5 Tel- 
le™ bawilJy; Inn-i hUekiih bpfiwn. fore libLc oden bmwnith yrllow along middle 



of ir 



irf..: 



facTtrd, diitanie ucrou thrtn itlmosl ctuaf to y,i 
Mttall.iinimor 'K'flluo 'H-cuptiniJ rmremr venex 



■ Oc«lli 



fnrmuU-3.0 1; 4. I . 
3 And -) DM.-h wrih . 
bruadly ruuadtd. rr.i' 
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Prothorax very slightly shorter than greatest width of head, and (including 
coxae) about twice as wide as long, with a prominent median groove; surface 
faintly reticulate ; usual spines all present, the pair at the posterior angles much 
the longest, nearly as long as the postoculars. Pterothorax sub-rectangular, 
slightly wider than long, and slightly broader than prothorax ; anterior comers 
projecting slightly beyond the lateral margins. Wings present, short, reaching 
to posterior margin of sixth abdominal segment. Legs without conspicuous 
spines; fore femora slightly more than half as wide as greatest width of head; 
fore tarsi armed each with a short broad tooth. 






Fig. 9. 

1. — Idolothrips armatus sp. nov. ; a, head and prothorax, male. x67; b, c, 
lefrfore tarsus, male, x93, showing variations; d, left fore tarsus, female, x93. 
(J. D. H., del.) 

2. — Idolothrips armatus sp. nov., female, head, x67. (J. D. H., del.) 
3. — a, Idolothrips armatus sp. nov., female, right antenna. x67; b, Idolo- 
thrips tuberculatus sp. nov., female, right antenna, x67. (J. D. H., del.) 



Abdomen long, very slender, lanceolate, about 1.4 times as wide as ptero- 
thorax, and about four times as long as its greatest width; widest at segment 2, 
thence tapering evenly to base of tube. Tube slightly shorter than head, 
tapering evenly from base to apex ; surface not spinose ; terminal bristles much 
shorter than tube, brown or black at base. Spines on segments 5-8 one-third 
as long as tube; those on segment 9 nearly as long as tube. 

Measurements: — Total length 3.0-3.6 mm.; head, length .56 mm., width 
.22 mm.; prothorax, length .22 mm.; width (including coxie) .40 mm.; ptero- 
thorax, width .45 mm.; abdomen, width .61 mm.; tube, length .50 mm.; width 
at base .118 mm. ; at apex .059 mm. Antennae: 1, 53/i; 2, 76/(; 3, 165/i; 4, 140;i; 
5, 123/(; 6, 104/£; 7, 73/t; 8, 78/t; total, .81 mm.; width, 42 /*. 

Male. — Larger than female (length 3.3-3.9 mm). Fore tarsi yellow; fore 
tibiae yellow along middle of inner surface, becoming concolorous with body 
laterally and basally. 

Head about 2.8 times as long as wide (2.77-2.92), widest across eyes; genal 
spines inconspicuous, the pair just behind the eyes largest. Eyes larger and 



more liulging than in remide, the hen'^ l!;ir 
Bli|;hily ItiwThnn 1 4 limen bs I"-!- - ' •■ ■ ' ' 

Prulhorax slightlv longt^r i' 
tcvnota U£u«]l]r a* wide n&. or 'i 
of ouifrsurfnoe witli nbnut se^■ ■ 
spines, and on outer surfatf n. i! 
&|>ine; fore tarsi provided cither " 



1 lo r^ecive tlicni. AnlcnuK 

,- [iiMJut I :isi 

ii^sal width of hpiid Von 
II, liead, armed on haul h»lf 
Klnrk. iind nrarly equidistant 

i;: ^ll:■ut. d'lwnwardly- hooked 
~ ,it struighl torjlli ur 



w shortrr and much more ulcndcr curved one * 

Atidomen ittur« slender than that of the fcmalr. ili^htly narmwer thitn 
plctothorax, nnd about five times jm long as wide; tajienng evenly from bane 
to tuhe Tube atiout .116 m long as head, and excepting a short basal widening, 
tapering evenly to apex. 

Mcusurementa:— TotuI length :i 3-3.1) mm,; head, length 60 mm,, width 
.'2\H mm . pmthorax. length .224 mm . width (incladtng coxirl 45 mm. : ptcru- 
thorax, width .'li mm ; abdomen, width 51 mm ; itit>e. length 37 mm,, width 
>i bote inimm.atnpex 0.^0 mm. Antennx I. 53/i: 2. 75/i; .1, I73/i; 4. I.Sl^t; 
5, 130fl; 6. ll>7/i; 7, 75jj; H, 7K/i; M.tal ft4 mm, ; width «p 

Described from eight females and eight males, all from Illi- 
nois, as follows: Carbondale, May 19. June ao. in galls of Gnori- 
moschoma gallaisolidaginis on SoHdago canadensis (C, A. Hart, 
J. D. H.); Has'Etia. June 27. in miscellaneous sweepings (C. A. H.) ; 
Pulaski. May 34, in wofxllaml sweepings (C. A. H,); Urhana, 
Aug. 7, on Plantago rugolii (J. J. Davis), 

This species is closely related both to I. africana Tryboni and 
I. coniferanim Pergandc. From the former, it may easily be 
distinguished by the shajx* of the tube, which is fully four times 
as long as its greatest liasal width, while in africana the tul)e is 
"am Grunde ein Drittcl s<) breit l^■ie lang." From coniferarum, 
of which Dr. Hinds gives four figures, it differs mast noticeably 
in the shape and length of the head, the length of the vertical 
and postocular bristles, and in the form of the antennal segments. 
The mail* of armatus. furthermore, has a strong, hooked sub- 
apical spine on the outer surface of the fore femora, in addition to 
the stout and nearly equidistant spines which have suggested 
the st>ecies name. 

Uolothrip* miMreuteni* ip. nov. <lig. tt. 3b: fig. 10). 
Female — lengths 8-4 3 mm Color coal black, without markingv; antennal 
•egmeniK ^ n jrellnw boariy : tani and apicet of tihijc brown 

Head itlghtly mor* than twice aa lung as wide, tlightlv narrowed just t-ehind 



111 tyti. jiilcri-T '-■ctlJU3 '-'utujivinj; cvircmc vcrlns, pjitcni.-r i-H"tUi ^.'pfidite 
anterifM- third of ere* and dightfy remnvcd from their tnnct mflrgins Antcnnx 
■Irnder. eight •w)[inmt«d. nlwint imeand one-hall time^ailongasheiad: xegnients 
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Male. — Larji^r ihan (em»le (length at>out 4 5 mm i l-'ore ii»rsi lirowiiish 
jelliiw; foTD tibi* blackish brown, darker busally 

Hend longer, narrower, nnd wider ocros* eyes than that of female: gcnal 
sfiioes lont^r and moch more ]>rotninrni ; poKtociilar bristles less thun half as 
long us eyes. Eyes lurger. more bulging, the head flaring out to receive them 

Pmthomx longer than width uf hend. less than twii-e aswideuslong;Hnteri(>r 
Inlerul margins broadly and evenly rounded. Inner «iirfat^ of fore (omora 
without tntcc of a tubercle; ouler surface near apex with a long, stout, down- 
wardly-hooked spine; fore tarsi armed each with a very large, stout tooth. 

Alidoman slender, tapering evenly from base to tube. Tube 73 as long as 
bead, tapering evenly from base to apex. Segment f with a pair of strung, 
prominent, downwardty-dirc«'ted, brown spines an its ventral surface 

Measurements :^TotaI length 4.S2 mm.; head, length .7-1 mm., width '2Q 
mm ; prolhomx, length .35 mm,, width (including cox:i-) flO mm, ; pterDt1u)riis, 
width .70 mm : abdomen, width .CKi mm. ; tube, length M mm., width at t>a&i3 
.123 mm . at apex iyi» mm. Anteniue: 1. 73^; 2, »8;i:3-S? 

Di-scribt^ from four females and one male, all from Illinois. 
as follows: White Heath, Aug. j6. 3 2 "s and i _■", on white oak 
(C.A.Hart); Bosky Dell. Oct. aa. 'J . on white o;ik (L, M. Smith). 

This st)ecies is a ver>' distinct one, readily distinguishable 
from its congeners by the femoral tubercle and tarsal tooth of the 
female, and by the armature of the ninth abdominal segment of 
the male. It is thf largest known North American species of the 
■order east of the Rixrky Mfjuntains. 



Recent Deaths. 

Wii.i,iA.M Harris Ashmkad, H()nf<rar>' Fellow of the Entomo- 
logical Society of America, died in Washington. D. C. October 
1 7lh, 1908. Mr. Ashmead has l>een a tireless worker in entomol- 
ogy and his namt will Ik- ix-rmanently connected with the science 
of American entomology, especially in the Hj-menoptera, which 
was the field of his work for many years. 

Jambs Fletchkr, Entomologist of the Central Experimental 
Fanns of the Dominion of Canada, and one of the best known of 
American entomologists died in Montreal, Canada, November 
iSth, 1708. He has I>ccn a fellow and one of the active officers of 
the Entomological Society of America and one of the strongest 
friends and an ardent supporter of the Annals. 
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